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Philosophy at Virginia Commonwealth University. 
 
Virginia Commonwealth University, 2015. 
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Division of Epidemiology, Department of Family Medicine and Population Health 
 
 
 
Background: Behavioral interventions and evidence based guidelines along the cancer control 
continuum can reduce the burden of cancer.  
Objectives: This dissertation aims to increase our understanding of colorectal cancer screening 
(CRCS) decisional conflict and breast cancer survivorship care. This project: 1) assesses CRCS 
decisional conflict in a general population, 2) uses the Theory of Triadic Influence to model and 
evaluate direct and indirect associations between CRCS decisional conflict and colonoscopy 
adherence, 3) assesses post-treatment breast cancer care.  
Methods: Data from a questionnaire administered to randomly selected adults, 50-75 years, 
living in six MN communities (N=1,268) and the 2010 Behavioral Risk Factor Surveillance 
System (BRFSS) (N=1,024, women ages 27-99) were used. Multivariable logistic regression was 
used to identify characteristics associated with high CRCS decisional conflict; then structural 
 
equation modelling (SEM) was performed to assess direct and indirect associations of CRCS 
decisional conflict and colonoscopy adherence. Using BRFSS data, multivariable logistic 
regression was performed to assess the association between years since diagnosis and the type of 
clinician providing the majority of care for breast cancer survivors after treatment completion.   
Results: Greater colonoscopy barriers (OR=1.04; 95% CI: 1.02-1.05) and CRCS-specific 
confusion (OR=1.12; 95% CI: 1.10-1.15) as well as a healthcare provider not discussing CRCS 
options (OR=1.67; 95% CI: 1.18-2.37) were associated with increased odds of high CRCS 
decisional conflict. A similar relationship was found in the SEM analyses: both greater levels of 
perceived colonoscopy barriers and CRCS confusion were associated with higher decisional 
conflict (standardized total effects=0.42 and 0.39, respectively, p-values < 0.01). CRCS 
decisional conflict was associated with increased non-adherence to colonoscopy. This 
relationship was mediated by CRCS-specific self-efficacy and intention (standardized total 
effect=0.14, p-value <0.01). Among breast cancer survivors, women 0–1 and 2–3 years since 
diagnosis were 2.1-2.6 times more likely to have a cancer-related clinician providing the 
majority of care compared to women 6+ years since diagnosis (95% CIs: 1.0-4.3; 1.4-4.6).  
Conclusions: Decreasing colonoscopy barriers and CRCS-specific confusion could decrease 
CRCS decisional conflict and ultimately increase CRCS uptake. National policies to move breast 
cancer follow-up care to a primary care provider might be well-received by cancer survivors.  
 
 
  
 
 
 
 
 
 
Chapter 1: Background 
 
 
 
Cancer is the second leading cause of death in the United States (US) (1). As a result, 
cancer prevention and control is a top public health priority. The cancer control continuum 
divides cancer prevention and control and cancer research into distinct segments ranging from 
prevention to end of life care (2). Scientists use the continuum to identify areas of research to 
ultimately reduce cancer incidence, mortality, and to reduce the burden of cancer. A cross cutting 
area of research along the continuum is behavior because behaviors play a central role in both the 
etiology and progression of cancer outcomes (3). Behaviors that could reduce the burden of 
cancer include preventive behaviors, screening behaviors, and health care utilization behaviors 
(3).  
Because behaviors have an influence along the entire cancer control continuum, 
behavioral epidemiology, interventions designed to change behavior, and evidence-based 
policies/guidelines can be used to impact the burden of cancer. There are multi-level influences 
on behaviors (individual, psychological, organizational, and environmental) (3), which means 
that multi-level interventions are needed to help foster changes in behavior. For example, 
improvements in decision making at the individual level could help people make better cancer 
screening or treatment decisions. To enhance decision making, constructs that are potentially 
important to decision making need to be evaluated and addressed in future interventions. 
Alternatively, policies with implications at an organizational or national level could change 
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healthcare utilization patterns for cancer survivors. The purpose of this project is to better 
understand factors associated with two specific behaviors along the cancer control continuum: 
colorectal cancer screening (CRCS) and breast cancer survivorship care, with a focus on 
potential applications in future research studies designed to change behaviors and informing 
evidence-based guidelines.  
Colorectal cancer and screening  
Colorectal cancer (CRC) is the second leading cause of cancer death in the US with an 
estimated 49,700 deaths in 2015 (1). However, with early detection and treatment through 
colorectal cancer screening (CRCS), the morbidity and mortality rates of CRC are significantly 
reduced (4). Based on the efficacy of CRCS on reducing CRC mortality, the US Preventive 
Services Task Force currently recommends CRCS via stool test every year, sigmoidoscopy every 
5 years, or colonoscopy every 10 years for average-risk men and women, ages 50-75 years 
(approximately 26% of the US population) (4, 5). Although recommended, CRCS adherence 
remains low – approximately one out of every three average-risk adults is not screened as 
recommended (6). This screening rate is below the Healthy People 2020 and National Colorectal 
Cancer Screening Roundtable 2018 CRCS adherence goals of 70.5% and 80%, respectively (7, 
8). While there are multiple reasons why people do not get screened, one reason why CRCS 
uptake remains low is because people experience barriers to CRCS (9-16). Barriers to CRCS can 
take many forms, and interventions have attempted to increase CRCS by decreasing barriers (9-
11, 13-22).  
Decisional conflict  
One psychosocial construct that could have an influential role in CRCS is decisional 
conflict (23-28).  Decisional conflict is an emotional state, with affective and effective 
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components, characterized by feeling uncertain, uninformed, unsupported, having unclear values, 
being unsatisfied, or having pressure relating to a decision (29, 30). Decisional conflict can occur 
for any decision, but it is likely to be present for decisions that: 1) have elements of emotion, 2) 
might be irreversible, 3) have a short decision window, 4) where the pros and cons need to be 
weighed and preferences taken into account, and 5) importantly, for decisions where there is no 
best decision based on clinical evidence (31). In 1995, O’Connor developed and validated a scale 
to measure decisional conflict, which includes five subscales: informed, values clarity, support, 
uncertainty and effective decision making (32). The scale has been used in many different 
settings and has been validated in multiple languages (33). There are multiple versions of the 
scale including 16- (33, 34) and 4-item (33, 34) versions and a low literacy version (33, 34).  
Decisional conflict in decision making research 
Decisional conflict is often evaluated in decision making research (35) and is included as 
part of decision making frameworks and interventions (29, 36). For example, the Ottawa 
Decision Support Framework is designed to help people make informed health decisions (36). It 
begins by assessing a person’s decisional conflict and the goal of a decision making session 
using the framework is to discuss the decision while re-assessing a person’s decisional conflict 
until it is eliminated and the person makes a decision (36). In intervention studies, decisional 
conflict has been included as primary or secondary outcomes for a variety of health decisions 
(23-25, 27-29, 35, 37-48).  
Decisional conflict and decision aid research  
Decisional conflict is often assessed in trials testing the efficacy of decision aids (35). 
Decision aids have been used to address decisional conflict and help people make decisions 
about a variety of medical treatment and cancer screening decisions, including CRCS (35). For 
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cancer screening decisions, decision aids usually provide information to help someone 
understand their risk of developing a specific cancer, screening options, the risks and benefits of 
the options, and ideally an interactive exercise that can help the participant decide what decision 
is best for them based on their values and preferences (49, 50). In general, decision aids are 
effective (35); however, little is known about how decision aids work (49, 51), especially the 
impact that decision aids have on emotional outcomes (51). The most recent Cochrane review of 
decision aids used for treatment or screening decisions found that of 86 studies, 45.3% measured 
decisional conflict and in general, decision aids led to a significant reduction in decisional 
conflict in these studies (35). Thus, it is possible that the decrease in decisional conflict from 
decision aid interventions could help people make a decision (32). However, from these results it 
is not clear why decision aids are able to decrease decisional conflict which makes building upon 
past decision aid interventions difficult. A better understanding of decisional conflict is a first 
step in creating more effective decision aid interventions and to better understand how decision 
aids might be impacting this psychosocial aspect of decision making.   
To date, the majority of studies that have included a measure of decisional conflict have 
taken place in patient populations (24, 25, 31, 39, 40, 44-46, 51-55), specific segments of the 
general population (e.g. only low socio-economic status, only men, only people >75 years of 
age), or with people recruited for an intervention (23, 27, 28, 37, 38, 42, 43, 47, 56-58). As a 
result, the people included in the existing decisional conflict research could be systematically 
different than the larger general population from which they were selected, limiting the 
generalizability of current research related to decisional conflict. 
Predictors of Decisional Conflict 
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Although used frequently in decision making research, decisional conflict is not 
completely understood and there is little empirical evidence about the mechanism in which 
decision making interventions could reduce decisional conflict (29, 52). Understanding the 
predictors/determinants of decisional conflict is a first step in understanding the mechanisms that 
could decrease decisional conflict but currently, the predictors of decisional conflict are not fully 
elucidated (29, 38, 42, 52, 53, 57, 59). To date, two studies have assessed the association 
between demographic variables and decisional conflict (38, 42). Both of these studies took place 
within the context of prostate cancer screening. One found that increased age and having a 
previous prostate specific antigen (PSA) screening test were associated with increased decisional 
conflict in bivariate analyses (multivariate analyses not performed) (38), while the other found 
that demographic (e.g., age, education, employment, etc.), lifestyle, or past PSA were not 
predictors of decisional conflict in multivariate analysis (42). Another study focused on patient 
shared decision preferences found no bivariate association between decisional conflict and a 
preference for a shared decision (57). 
To date, four studies have taken a closer look at the predictors of decisional conflict using 
structural equation modeling (SEM) (29, 52, 53, 59); however, none were related to colorectal 
cancer screening. Stephens et al. examined the effect of a prostate cancer screening decision aid 
intervention on decisional conflict (N=400) (29). While several variables including, perceived 
risk of prostate cancer, decisional anxiety about PSA testing, PSA pros (advantages of PSA 
testing) and cons (disadvantages of PSA testing), and prostate cancer knowledge were modeled, 
the final model showed that increasing patient knowledge reduced decisional anxiety, which 
increased the perceived risk of prostate cancer and reduced decisional conflict. Additionally, 
PSA pros (e.g., believing PSA testing is safe, useful, accurate, etc.) and cons (e.g. believing PSA 
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testing is embarrassing, intrusive, stressful, etc.), modeled as one latent construct, reduced 
decisional conflict directly (29). Hall et al. tested the hypothesis that an educational intervention 
would increase knowledge about microsatellite instability testing which would decrease 
decisional conflict for microsatellite instability testing among adults previously diagnosed with 
CRC (N=239) (52). Greater knowledge was hypothesized to decrease decisional conflict through 
four mediators: pros, cons, self-efficacy and preparedness to make a decision. In the final model, 
decisional conflict was decreased by increasing preparedness in decision making and knowledge 
(52). In a cross-sectional study of German integrated health system patients (N=1,913), Hölzel et 
al. tested a conceptual model study focused on decision involvement preference (53). Their 
model hypothesized that involvement preference would increase a patients’ involvement 
experience, which would in turn decrease decisional conflict and increase patient satisfaction. 
The final model found that involvement in decision making was associated with reduced 
decisional conflict and that higher mental quality of life decreased decisional conflict (53). Miller 
et al. used SEM to better understand how cancer clinical trial preparedness mediated the effect of 
both cancer clinical trial self-efficacy and knowledge with decisional conflict within the context 
of exposure to an informational website (N=105) and found that the relationships of cancer 
clinical trial self-efficacy and knowledge with decisional conflict was almost entirely mediated 
by cancer clinical trial preparedness (59). 
These four studies give us information about the predictors of decisional conflict, which 
could also be relevant in the context of CRCS. For example, Stephens et al. and Hall et al. both 
found that pros and cons related to a specific decision had a direct influence on decisional 
conflict, and that knowledge had an indirect effect (29, 52). Barriers to CRCS including a lack of 
knowledge are some of the reasons why CRCS uptake remains low (9-16); thus, similar 
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associations might be found for CRCS decisional conflict. However, further comparison of their 
results is difficult as there were few overlapping variables. Also, both studies used very different 
patient populations and targeted different health behaviors. Miller et al. and Hall et al. both found 
that self-efficacy did not have a direct effect on decisional conflict (52, 59). However, self-
efficacy has been a target in previous CRCS interventions as it is thought to be a very strong 
predictor of CRCS update (60, 61). Knowing if there is a relationship between self-efficacy and 
decisional conflict in the context of CRCS will help us better understand the potential importance 
of CRCS decisional conflict and ultimately CRCS adherence. Hölzel et al. focused on patient 
decision involvement preference and found that increased patient participation in decision 
making was associated with decreased decisional conflict (53). However, because this was a 
cross-sectional study, temporality between patient involvement in decision making and 
decisional conflict is unknown. In short, while none of these studies focused on CRCS, their 
findings suggest that important psychosocial characteristics are associated with decisional 
conflict; thus, similar relationships could exist in the context of CRCS.  
Decisional conflict and CRCS  
Compared to other cancer screening-related decisions, relatively little is known about 
decisional conflict for CRCS (23-28). For example, no studies have assessed the distribution of 
decisional conflict for CRCS in a general population. CRCS is nationally recommended and 
public health campaigns to increase CRCS across the country are currently underway. By having 
a better understanding the distribution of decisional conflict, and factors associated with 
decisional conflict, we would have the ability to potentially enhance the effectiveness of existing 
national campaigns as well as develop better CRCS campaigns and interventions in the future. 
Focusing on CRCS is also important because, unlike breast and prostate cancer screening, CRCS 
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has multiple recommended options (4, 62). Therefore, people must make at least two decisions: 
(1) if they want to do CRCS and (2) if so by which modality. As a result, decision-making could 
be more complicated and lead to a person who is considering CRCS having increased feelings of 
uncertainty, feeling less informed, and having difficulty determining their preferred CRCS test. 
Specifically, previous research has found that patients who discussed more than one CRCS 
option with their healthcare provider were 1.6 times more likely to be confused compared to 
those who had only discussed one CRCS option, and increased confusion reduced CRCS 
adherence (63). Confusion could be related to decisional conflict yet to date the two have not 
been assessed together.  
To our knowledge, only six CRCS studies have measured decisional conflict and all were 
testing the efficacy of an intervention related to CRCS (23-28). Three randomized controlled 
trials included CRCS as an outcome (24-26), and among these studies, the effect of the decision 
aid interventions on decisional conflict is limited and inconsistent. Further, none of these studies 
demonstrated a significant increase in CRCS adherence in the intervention compared to the 
comparison group (24-26). A limitation in the existing CRCS research is that different versions 
of the decisional conflict scale have been used, making comparisons across studies difficult. 
Other CRCS decision aid interventions have not measured decisional conflict but have 
successfully increased CRCS in the intervention group relative to a comparison group (62, 64). 
Based on these inconsistencies, a better understanding of decisional conflict in the context of 
CRCS is needed to improve subsequent interventions and ultimately increase CRCS.  
Cancer survivorship 
Early detection of cancer through screening is an important behavior with the potential to 
impact one component of the cancer control continuum as early detection can lead to better 
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treatment success and improved survival (1). As a result of the increased early detection efforts 
and increasing efficacy of cancer treatments, the 5-year relative survival rate for all cancers has 
steadily increased over time to 68% from 2004-2010 (1). In tandem with increasing survival 
rates, the number of cancer survivors has also increased to about 14 million adults with a history 
of cancer in the US in 2014 (65). Also, the number of cancer survivors is expected to continue to 
increase because of the aging US population (66). The increasing number of cancer survivors 
highlights the importance of understanding the survivorship phase of the cancer control 
continuum, which is characterized by the completion of treatment and the start of long-term 
surveillance (67). There are many potential opportunities for interventions or policies that could 
change behavior at the individual, psychological, organizational, and environmental levels to 
improve cancer survivorship care (3).  
In addition to the increasing number of cancer survivors, previous evidence suggests that 
cancer survivors struggle to maintain their health after completing treatment, as there are both 
physical and psychological impacts to health after a cancer diagnosis and treatment (68). Cancer 
survivors can experience late and long-term effects as a result of their cancer treatment (68). 
Long-term effects are side effects or complications that occur as a result of treatment that persist 
beyond the end of treatment (69), such as changes to physical functioning (68). Late effects are 
effects that are not present at the end of cancer treatment, but which appear later and are 
important for the care of cancer survivors (69). Examples of late effects for adult cancer 
survivors can be cancer-specific.  For example, people who have had cancer are at risk of cancer 
recurrence or a new primary cancer diagnosis (68). However, late effects can also occur that are 
not cancer-specific.  For example, people who have had cardiovascular cancer are at risk of 
experiencing congestive heart failure as a result of chemotherapy and radiation therapy (68). In 
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addition, cancer survivors can experience negative psychological effects as a result of their 
diagnosis and treatment experience such as fear of recurrence and/or concerns about future 
health, which can keep cancer survivors from making plans for the future (68). Because cancer 
survivors have known increased risk for adverse health effects after completing treatment, they 
need continued follow-up after completing treatment (70-72).  
Cancer survivors experience difficulty maintaining their health after completing 
treatment for several reasons such as: not understanding their cancer-specific or health risks after 
completing treatment, a lack of coordinated care between different provider types (i.e. cancer-
related and primary care), not receiving consistent follow-up care recommendations, and not 
continuing to receive follow-up care after completing treatment (68). In recognition of the 
increasing population of cancer survivors and their growing healthcare needs, in 2005, the 
Institute of Medicine (IOM) published a review of the state of cancer survivorship care (68). The 
review resulted in 10 specific recommendations to improve the health of cancer survivors. The 
first recommendation was to define cancer survivorship as a specific period along the cancer 
control continuum (68). As a result of this recommendation, research to ensure the delivery of 
high quality cancer survivorship care has been promoted and supported (73).  
In addition to defining cancer survivorship as a distinct phase along the cancer control 
continuum, the 2005 IOM report included a recommendation that all patients completing cancer 
treatment should receive a written survivorship care plan (68). The basic components of the care 
plan as described in the report are: a detailed summary of all diagnostic tests performed and 
cancer treatments received as well as information about when follow-up visits/tests are needed 
including what medical provider should be seen for follow-up care (68). The content of the 
survivorship care plan is designed to convey information that the IOM deemed critical for the 
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long-term care of cancer survivors and it was recommended that the care plan be reviewed 
during a formal discharge consultation upon treatment completion by a member of the oncology 
treatment team (68).  
The use of survivorship care plans was recommended by the IOM without having 
empirical evidence about the ability of care plans to change cancer survivorship care, or the 
impact of care plans on the physical and mental health of cancer survivors. Nevertheless, the 
recommendation was based on the high face validity of the survivorship care plan (68, 74-76). 
Further, support for providing care plans and follow-up instructions has been high among cancer 
survivors and healthcare providers (77). However, while recommended and generally supported, 
care plans are underused (77). Specifically, a cross-sectional survey by Salz et al. found that out 
of 53 National Cancer Institute-designated cancer centers treating adult cancer patients, only 
43% were using survivorship care plans for their breast and/or colorectal cancer survivors (77). 
Breast and colorectal cancer survivors are two of the largest groups of all cancer survivors (65), 
and both have post-treatment care guidelines (70-72), so it is surprising that care plans are not 
being used more often. Also, the impact of providing survivorship care plans on cancer survivor 
behavior after completing treatment needs to be assessed.  
To implement survivorship care plans, clinical practice guidelines are needed to ensure 
that all cancer survivors are given adequate information to receive appropriate care. However, 
the IOM report also found that, at the time of the report, relatively few cancers had clinical 
practice guidelines, and that the guidelines did not provide enough information to adequately 
inform cancer survivors with clear next steps (68). This finding resulted in another 
recommendation from the IOM – that evidence-based clinical practice guidelines be used to 
monitor for late and long-term effects of cancer treatment (68). Currently, evidence-based 
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recommendations for post-treatment care for a variety of cancers can be found through the 
National Comprehensive Care Network (NCCN) and the American Society of Clinical Oncology 
(ASCO) (70-72). The next section describes the state of cancer survivorship care for breast 
cancer survivors.  
Breast cancer survivorship 
Breast cancer survivorship is one of the most extensively studied areas of cancer 
survivorship (68), because breast cancer is the most common cancer among women (1) and 
because breast cancer survivors make up the largest sub-group of all cancer survivors (excluding 
basal and squamous cell skin cancer survivors) (65). Specifically, an estimated 237,840 new 
cases of invasive breast cancer are expected to occur in women in 2015 (1). As with cancer in 
general, advances in early detection and treatments have resulted in a reduction in breast cancer 
mortality (68). The overall 5- and 10-year breast cancer survival rates are currently 89% and 
83%, respectively (78). As of January 2014, there were an estimated 3 million female breast 
cancer survivors in the US (65).  
Post-treatment breast cancer care 
As with other cancers, women with breast cancer can experience long-term and late 
effects of treatment, which are monitored after treatment is completed. The long-term and late 
effects experienced by breast cancer survivors vary by type of treatment(s) received, stage of 
breast cancer at the time of diagnosis, and the time since diagnosis. Late effects of breast cancer 
include cancer recurrence, diagnosis of additional primary cancers, lymphedema of the arm, 
premature menopause, weight gain, cardiovascular disease, fatigue and reduced cognitive 
functioning (68). Risks of late effects are also attributed for use of tamoxifen, which can increase 
the risk of endometrial cancer, blood clots and stroke (68). Also, psychosocial distress is 
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considered a long-term effect and it is particularly high during points of transition, for example at 
the time of treatment completion and before follow-up visits (68).   
For breast cancer, the ASCO and NCCN both provide evidence-based recommendations 
for post-treatment care (70, 71). The ASCO guidelines have several different intervals for 
recommend physicals: an examination every 3–6 months for the first 3 years, and every 6–12 
months for years 4 and 5 post-treatment, and then annual exams 5 years post-diagnosis (71). 
Further, if diagnosed with early-stage breast cancer, follow-up care can be transferred to a 
primary care physician 1 year after diagnosis (71). Compared to ASCO, the NCCN has a more 
simplistic recommendation. Specifically, the NCCN recommends a physical exam every 6–12 
months for 5 years, followed by annual exams 5 years post-diagnosis (70). Further, both sets of 
guidelines recommend regular mammograms after completing treatment (70, 71). One issue with 
both sets of guidelines is that the type of clinician (e.g., oncologist or cancer-related provider, 
primary care provider) responsible for this care is not stated (70, 71, 79). Without a clear 
designation of the provider who should be responsible for follow-up care, there is the potential 
for breast cancer survivors to become lost to follow-up after completing treatment. For example, 
if survivors are uncertain about who they should see or the correct time intervals, they could end 
up going without any visits, which could increase their risk of a late effect being missed until it is 
more difficult to manage. Also, currently, the healthcare organization where treatment occurred 
is recommended as the organization that should be creating the survivorship care plan, which 
could impact the type of clinician recommended to breast cancer survivors for their continued 
care. 
Evidence-based guidelines do not specify the type of provider who should be responsible 
for post-treatment care because there is currently little evidence about whether cancer outcomes 
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differ by the type of clinician providing follow-up care. A specialist (e.g., oncologist) 
traditionally provides cancer follow-up care (67, 80); however, keeping cancer survivors in 
oncology follow-up care has resulted in an increased patient burden on outpatient specialty care 
as the number of survivors has increased (81). Importantly, the burden in oncology care and 
health-care costs could be lowered if breast cancer follow-up care could be performed in a 
primary care setting (82). To date, two randomized controlled trials have assessed the potential 
of primary care follow-up among breast cancer survivors and found that both primary care and 
oncology follow-up care led to similar outcomes (80, 83). These two studies took place in  
England (83) and Ontario, Canada (80), and randomized patients to breast cancer follow-up in a 
cancer center/hospital (e.g., traditional follow-up) or with the patients’ own primary care 
provider (80, 83). One of the studies included women who had been diagnosed with breast 
cancer in stages I-III (83), while the other only included women with an early-stage diagnosis 
(80). At the end of the follow-up periods, both studies found that there was no difference in 
health related quality of life scores among breast cancer survivors between primary care and 
traditional follow-up (80, 83). There were also no differences in recurrence, death, recurrence-
related serious clinical events (80), or time to diagnosis of recurrence (83) between groups. 
Given the similarities in outcomes between primary care and oncology follow-up, it is reasonable 
to conclude that a cancer-related clinician or a primary care provider could be responsible for 
follow-up care of breast cancer survivors. Unfortunately, little work has been done to estimate 
the prevalence of breast cancer survivors who receive instructions for follow-up care. Further, 
the impact that receiving a survivorship care plan has healthcare utilization has not been fully 
assessed.  
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To date, seven studies have investigated the patterns of follow-up care (e.g. what type(s) 
of clinicians are providing care) among breast cancer survivors (79, 84-89). These studies have 
used several different types of study designs and different methods to assess the type of clinician 
providing care. Four of the seven studies used claims or medical record data. Among these four 
studies, three found that both primary care providers and cancer-related providers are involved in 
the follow-up care of breast cancer survivors, while one study found that follow-up care is 
provided almost exclusively by an oncologist (84-86, 88). Specifically, Grunfeld et al. conducted 
a retrospective cohort study in Ontario, Canada of women (N=11,219) diagnosed with breast 
cancer using Ontario Health Insurance Plan records (84). They found that the majority of women 
had visits with both primary care providers and oncologists during the five year study period and 
that the average number of visits to an oncologist decreased as the follow-up years increased 
(84). Keating et al. used Surveillance, Epidemiology, and End Results (SEER)-Medicare linked 
data to follow a large cohort of women ≥ 65 years of age (N=44,511) who were diagnosed with 
stage I or II breast cancer for three years (85). A majority of women also had claims for primary 
care and oncology visits during the three years of follow-up (85). Pollack et al. also used SEER-
Medicare linked data to identify cancer survivors (N= 104,895 total, n= 26,972 with breast 
cancer) who had survived at least five years (88). Similarly to Keating et al. and Grunfeld et al., 
they found that both oncologists and primary care providers were seen, even though their study 
assessed care patterns occurring much later – during the 6th through 12th years since diagnosis for 
these survivors (88). Lastly, Worster et al. assessed primary care provider involvement in breast 
cancer follow-up care for women (N=183) alive five years after diagnosis who had been 
diagnosed with stage I breast cancer and who had been seen at the London Regional Cancer 
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Center during the study period (86). They found that almost 67% of follow-up care was provided 
by oncologists alone (86). 
While these studies provide information on care utilization patterns, they do not shed 
light on the cancer survivors’ perspective of their care after completing treatment. As guidelines 
and/or policies are developed to guide breast cancer follow-up care, a better understanding of the 
current experience of women diagnosed with breast cancer is needed (79). For example, given 
that the current evidence suggests that primary care and oncology follow-up lead to similar 
outcomes, policies might recommend shifting breast cancer follow-up care to be the 
responsibility of primary care providers. Three of the seven studies have assessed self- reported 
measures of the clinician providing care to breast cancer survivors (79, 87, 89). Among these 
studies, if patterns of care were separated by provider-type (e.g., cancer-related vs. primary care 
provider) a cancer-related provider was reported more frequently. Specifically, Chuback et al. 
asked breast cancer survivors (N=230) from an integrated healthcare delivery system who were 
participating in a randomized control trial of oncology nurse follow-up what type of clinician 
was providing their cancer follow-up care (89). Almost 93% considered a cancer specialist to be 
the main doctor for their cancer follow-up care 12 months after the start of the study (89). Also, 
Friese et al., conducted a longitudinal study of breast cancer survivors from Los Angeles, CA 
and Detroit, MI identified through SEER registries (N=844) (79) and found that about 65% of 
women reported that an oncologist was the main provider of their care four years after diagnosis 
(79). Lastly, Mandelblatt et al. followed a cohort of women (N=558) diagnosed with stage I or II 
breast cancer for one year and described patterns of care using a healthcare use diary (87). While 
the average number of medical visits was presented, information about visits by provider type 
was not provided (87). If these patterns are consistent in a larger, more generalizable population 
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of breast cancer survivors, policies that recommend moving follow-up care out of oncology and 
into primary care might not be well-received, regardless of similarities in health outcomes.   
These studies provide an initial description of the type of clinician who is providing care 
to breast cancer survivors, but have limitations that reduce their ability to fully capture the 
current state of breast cancer survivorship care. For example, some of these studies have only 
included women diagnosed with early-stage breast cancer (85, 86), or women from Canadian or 
British healthcare systems that might differ from the US population enough to reduce the 
generalizability of their findings (84, 86). Also, most of the previous studies have had limited 
follow-up duration after treatment completion, which means that we are not able to completely 
understand the care patterns of breast cancer survivors as their time since diagnosis increases 
(87-89).  
Receiving follow-up care instructions could have a large impact on who breast cancer 
survivors see for their care after treatment completion; however, to date, only one study has 
examined receiving cancer follow-up instructions using a nationally representative sample (90). 
Using the 2010 Behavioral Risk Factor Surveillance System (BRFSS), about 82% of breast 
cancer survivors had received follow-up instructions; however, the patterns of post-treatment 
care were not described (90). Therefore, the impact of receiving follow-up care instructions on 
breast cancer survivors’ perspectives about the clinician responsible for the majority of their care 
has yet to be described and examined. It is also possible that the type of clinician providing care 
could change as survival time increases.  For example, breast cancer survivors may move away 
from oncologist follow-up care to primary care providers over time as their healthcare needs shift 
away from their cancer treatment, but these changes have not been assessed. Thus, information 
about who provides the majority of care for breast cancer survivors as time since diagnosis 
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increases is needed to increase our understanding of current breast cancer follow-up care patterns 
and also to inform future recommendations and policies. In addition, guidelines that specify a 
provider-type to be responsible for breast cancer follow-up care has implications with the 
training needs of clinicians who would ultimately be providing care to breast cancer survivors. 
 
Aims of dissertation 
The purpose of this dissertation is to increase our understanding of colorectal cancer screening 
(CRCS) decisional conflict and breast cancer survivorship care. 
The specific aims of this project are: 
Paper 1: Assess decisional conflict for CRCS in a general population 
a. Describe the distribution of decisional conflict for CRCS in the general population 
b. Determine respondent characteristics that are related to decisional conflict  
Paper 2: Use the Theory of Triadic Influence to model the direct and indirect associations of 
decisional conflict and colonoscopy adherence 
a. Use the TTI to develop a model to investigate the determinants of CRCS decisional 
conflict and the relationship between CRCS decisional conflict and colonoscopy 
adherence 
b. Test the model using structural equation modeling 
Paper 3: Assess the patterns of breast cancer care after completing treatment 
a. Describe the characteristics of breast cancer survivors by years since diagnosis 
b. Determine what type of clinician (e.g., primary care, cancer-related, other) is providing 
the majority of care to breast cancer survivors by years since diagnosis 
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c. Determine the association between years since diagnosis and a cancer-related clinician 
providing the majority of care among breast cancer survivors, taking into account 
whether women received follow-up care instructions. 
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Chapter 2: Decisional conflict for colorectal cancer screening in a general population   
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ABSTRACT 
There are multiple recommended options for colorectal cancer screening (CRCS); thus 
people considering CRCS must make multiple decisions, including whether they want to be 
screened and their preferred test, potentially complicating CRCS decision-making. Experiencing 
decisional conflict, or difficulty when making a decision, could act as a barrier to decision-
making and limit CRCS uptake; however its evaluation for CRCS is limited.  
In December 2012, a self-administered questionnaire was sent to N=2,150 randomly 
selected adults ages, 50-75 years of age, from six MN communities (adjusted response 
rate=71.2%). Questions ascertained CRCS decisional conflict, CRCS-specific barriers, 
confusion, intention, self-efficacy, social influence, control preferences, CRCS test preference, 
CRCS options discussed with a healthcare provider, and socio-demographic characteristics. 
Among white, non-Hispanic respondents at average-risk for colorectal cancer (N=1,268), total 
and subscale-specific decisional conflict scores were calculated and dichotomized. Descriptive 
statistics were calculated and multivariable logistic regression was performed using prediction 
models with backwards elimination to determine characteristics associated with high total and 
subscale-specific decisional conflict.  
Overall, 56.3% of respondents had high total decisional conflict. In general, greater 
colonoscopy barriers (OR= 1.04; 95% CI: 1.02-1.05), and CRCS confusion (OR=1.12; 95% CI: 
1.10-1.15), and not having a clear CRCS test preference (OR=3.40; 95% CI: 2.11-5.45) were 
significantly positively associated with increased odds of high total and subscale-specific 
decisional conflict. Greater CRCS self-efficacy was inversely associated with high total 
decisional conflict (OR= 0.85; 95% CI: 0.80-0.90) and high subscale-specific decisional conflict 
(ORs range: 0.82 to 0.88, 95% CIs range: 0.78-0.87 to 0.83-0.92).  
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Addressing modifiable characteristics could potentially decrease CRCS decisional 
conflict, but further assessment of CRCS decisional conflict in more generalizable populations is 
needed.  
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INTRODUCTION 
Colorectal cancer (CRC) is the second leading cause of cancer death in the United States 
(1). However, early detection through colorectal cancer screening (CRCS) reduces mortality 
rates of CRC (4). The US Preventive Services Task Force currently recommends multiple 
options for CRCS (i.e., stool test, sigmoidoscopy, and colonoscopy) (4); thus, people considering 
CRCS must make multiple decisions, including whether they want to be screened and their 
preferred test.  
Decisional conflict is an emotional state characterized by feeling uncertain, uninformed, 
unsupported, having unclear values, or being unsatisfied with decisions that have elements of 
emotion, where pros and cons need to be weighed, or when preferences need to be considered 
(32). Experiencing decisional conflict could act as a barrier to decision making and inhibit 
uptake of preventive health behaviors, including CRCS. Likewise, decreasing decisional conflict 
could help people make a decision (32). While national CRCS recommendations exist, CRCS 
adherence remains lower (6) than the national target of 80% adherence by 2018 (8). Addressing 
decisional conflict among those who are non-adherent to recommended CRCS guidelines may 
help communities reach the 80% target.   
To date, six studies have measured CRCS decisional conflict (23-28); two in patient 
populations (24, 25), and four in other specific segments of the general population  (23, 26-28). 
Additional information about the distribution of CRCS decisional conflict could be gained by 
measuring this construct in general populations not selected using any additional characteristics. 
Further, factors associated with high CRCS decisional conflict have not been identified. While 
not in the context of CRCS, one previous study found that reduced decisional anxiety for prostate 
specific antigen (PSA) testing, and PSA pros (e.g., believing PSA testing is safe, useful, 
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accurate, etc.) and cons (e.g. believing PSA testing is embarrassing, intrusive, stressful, etc.) 
were inversely associated with decisional conflict (29). Further, extensive research has identified 
correlates of CRCS (9-16, 63), but these studies have not also included CRCS decisional 
conflict. By knowing factors associated with high decisional conflict, future interventions aiming 
to increase CRCS adherence could potentially decrease decisional conflict and in return increase 
CRCS adherence. Therefore, the purpose of this study is to begin to address the existing gaps in 
the CRCS decisional conflict literature by: 1) describing the distribution of CRCS decisional 
conflict in a general population and 2) determining characteristics associated with high 
decisional conflict.   
 
METHODS 
Setting and Data Collection 
Data for this study come from the Colorectal Cancer Screening With Improved Shared 
Decision Making (CRCS-WISDM) Project baseline general population questionnaire. The 
CRCS-WISDM design and data collection have been described elsewhere (91-94). Briefly, in 
December 2012, a self-administered questionnaire was mailed using a modified Dillman method  
(95, 96) to a sample of adults, ages 50-75 years, living in six non-urban MN communities 
(N=2,150). Adults were randomly selected using a probabilistic sampling scheme given the age 
and gender distribution in each of the six communities. The adjusted response rate after 
removing respondents who were not part of the target population (i.e., not 50-75 years of age, did 
not live in the communities at the time of the survey, and duplicates from the sample) was 71.2% 
(N=1,449). The Virginia Commonwealth University and Allina Health Institutional Review 
Boards approved all aspects of CRCS-WISDM.  
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Measures 
Decisional conflict 
Decisional conflict was measured using the validated 16-item decisional conflict scale 
with items measured on a 5-point Likert-type scale (32, 34). Average scores for total and 
subscale-specific (i.e., uncertainty, support, informed, values clarity, and effective decision 
making) decisional conflict were calculated resulting in scores with a possible range of 0–100 
(34). Higher scores (≥25) indicate greater decisional conflict and scores <25 are associated with 
making a decision (34); thus, the variable was dichotomized accordingly.  
Psychosocial characteristics 
The following psychosocial characteristics were measured using validated or adapted 
measures: 1) stool test and colonoscopy barriers (10, 97, 98); 2) CRCS-specific self-efficacy and 
social influence (99), 3) CRCS-specific confusion (100), 4) CRCS-specific intention (101), and 
5) control preferences (102).  
Other characteristics of interest 
CRCS knowledge, CRCS history for the guaiac stool test, sigmoidoscopy, colonoscopy 
(103), and the immunological stool test (92), whether a healthcare provider discussed different 
CRCS options, CRCS test preference, and other preventive screening behaviors were assessed. 
Lastly, socio-demographic characteristics such as marital status, education, employment status, 
and whether health insurance covers CRCS were also assessed. Current insurance coverage was 
not included in the general population questionnaire; thus, age was used as a proxy for health 
insurance coverage by dichotomizing at age-eligibility for Medicare (i.e. ≥65 years of age).  
Study population 
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White non-Hispanic respondents at average-risk for colorectal cancer (CRC) who 
answered all of the decisional conflict scale items were included in this study (N=1,268). 
Specifically, persons reporting a race other than white were excluded (n=60), as well as persons 
at increased-risk (n=75) due to reporting a personal CRC history, blood in stool more than 1-2 
times a week without having hemorrhoids, a first-degree relative (i.e., mother, father, or sibling) 
diagnosed with CRC before age 60, or two or more first-degree relatives diagnosed with CRC at 
any age.  
Analysis  
SAS 9.4 Survey Procedures were used given the sampling methodology. We used:  
PROC SURVEYFREQ to calculate the prevalence of categorical respondent characteristics 
overall and by low/high total decisional conflict, and to conduct chi-square tests; PROC 
SURVEYMEANS to calculate mean values of continuous respondent characteristics (i.e., stool 
test and colonoscopy barriers, CRCS-specific self-efficacy, social influence, confusion, and 
CRCS knowledge); and PROC SURVEYREG to conduct t-tests of mean scores of continuous 
respondent characteristics (i.e., stool test and colonoscopy barriers, CRCS-specific self-efficacy, 
social influence, confusion, and CRCS knowledge) by low/high total decisional conflict. We 
used PROC SURVEYLOGISTIC to construct multivariable models to assess the association of 
psychosocial and other characteristics of interest with high total and subscale-specific decisional 
conflict (low decisional conflict=outcome referent). Multivariable prediction models were 
created using backwards elimination until all variables in the final models had p-values ≤0.2 
(104). Logistic regression models generated adjusted odds ratios (OR) and corresponding 95% 
confidence intervals (CI).  
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RESULTS 
The majority of respondents were 50-64 years of age (74.8%) and employed (63.5%) 
(Table 2.1). Approximately half (56.3%) had high total decisional conflict (i.e. score ≥ 25). The 
prevalence of high subscale-specific decisional conflict was: 62.5% uncertainty, 54.7% 
informed, 63.5% values clarity, 73.8% support, and 50.3% effective decision making (data not 
shown). Table 2.1 also presents the descriptive statistics for the psychosocial and other 
characteristics of interest. Among the continuous psychosocial characteristics, mean stool test 
and colonoscopy barriers as well as CRCS-specific confusion scores were significantly higher 
for respondents with high total decisional conflict, while mean CRCS-specific self-efficacy and 
social influence were significantly lower for adults with high total decisional conflict. About 
10% of those with low total decisional conflict and 40% of those with high total decisional 
conflict did not have a CRCS test preference. The proportion of respondents who had not 
discussed CRCS options with a healthcare provider was 67.2% for those with high total 
decisional conflict and 42.7%, for those with low total decisional conflict.    
Table 2.2 presents the final multivariable models. Among the continuous psychosocial 
characteristics, greater colonoscopy barriers and greater CRCS-specific confusion were 
positively associated with high total decisional conflict (colonoscopy barriers: OR= 1.04; 95% 
CI: 1.02-1.05, CRCS-specific confusion: OR=1.12; 95% CI: 1.10-1.15), while greater CRCS-
specific self-efficacy was inversely associated with high total decisional conflict (OR= 0.85; 
95% CI: 0.80-0.90). The odds of high total decisional conflict among respondents without a 
CRCS test preference was 3.4 times that of respondents who preferred endoscopy (95% CI: 
2.11–5.45). Greater CRCS-specific confusion was positively and significantly associated with 
high subscale-specific decisional conflict, with corresponding ORs ranging from 1.07 to 1.12. 
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Greater CRCS-specific self-efficacy was inversely and significantly associated with high 
subscale-specific decisional conflict with ORs ranging from 0.82 to 0.88. Socio-demographic 
characteristics that remained in the final total and subscale-specific decisional conflict models 
after backwards elimination varied.    
 
DISCUSSION 
This study assessed total and subscale-specific CRCS decisional conflict in a large 
general population sample of white, non-Hispanic adults ages 50-75, living in six MN 
communities. A majority of respondents had decisional conflict scores above levels associated 
with delaying decisions (34). Further, CRCS-specific psychosocial characteristics colonoscopy 
barriers, CRCS-specific confusion, and  not intending to have CRCS were positively associated 
with high total and subscale-specific decisional conflict, while greater CRCS-specific self-
efficacy was inversely associated with high total and subscale-specific decisional conflict.    
The level of decisional conflict in our population was consistently higher than that 
reported in previous CRCS research (23-28). Specifically, compared to our population, mean 
decisional conflict scores have been ≤25 (25-28) and when dichotomized, a smaller proportion of 
participants had high decisional conflict (20%-49% (23, 24, 26) vs. 56.3% in this study). There 
are several potential explanations for these disparate results. First, there were differences 
between our study population and the populations included in the previous studies. The previous 
studies were limited to specific sub-groups of the general population such as patient populations 
(24, 25), adults ≥75 years (23), adults with low socioeconomic status (26), or adults included as 
part of an online panel maintained by Survey Sampling International from the US and Australia 
(28). Thus, it is possible that CRCS decisional conflict is more prevalent in the general 
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population when not selected on any additional characteristics. It is also possible that the 
particular characteristics of the people included in the previous studies contributed to the low 
prevalence of decisional conflict. For example, patient populations might be more accustomed to 
making health decisions and as a result, have lower levels of decisional conflict. While it may 
seem counterintuitive for people in lower socioeconomic status to have lower levels of decisional 
conflict,  a previous study found that higher education was associated with higher levels of 
CRCS confusion (63). This similar finding could be a consequence of decisional conflict and 
confusion both consisting of affective and cognitive components. (32). Thus, it could be that 
similar to CRCS confusion, adults with lower socioeconomic status also have lower decisional 
conflict. Interestingly, the majority of previous studies were intervention studies that only 
included adults non-adherent to CRCS guidelines (24-27). Thus, if experiencing decisional 
conflict is associated with delaying CRCS decision making, it is surprising that the level of 
CRCS decisional conflict was so much higher in our population. In post hoc analyses, of the 
24.4% (n=302) who were non-adherent to CRCS, 80% had total decisional conflict scores ≥25 – 
higher than the prevalence in the overall sample. A second potential explanation of the high level 
of decisional conflict found in this study could be artifactual differences in coding of the 
decisional conflict scale. Previous CRCS studies dichotomizing decisional conflict included a 
score of 25 to indicate low decisional conflict (23, 24, 26); however, the most recent decisional 
conflict scale user guide drove our coding decisions (34). In post hoc analyses, including a score 
of 25 with low decisional conflict (rather than high decisional conflict) resulted in an absolute 
reduction in high decisional conflict prevalence of 3.2% (n = 36 respondents) to 53.1% but 
remained higher than previously reported results (23, 24, 26). Therefore, regardless of coding, 
the majority of adults in this study had decisional conflict scores previously associated with 
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delaying decision making. Lastly, the frame of reference used in this study for the decisional 
conflict scale is not necessarily the same as what was used in the previous  studies which could 
result in differences in levels of decisional conflict (23-28)..      
Before developing interventions to reduce CRCS decisional conflict and ultimately 
increase CRCS adherence, modifiable respondent characteristics to potentially target need to be 
identified.  Modifiable psychosocial characteristics, colonoscopy barriers, CRCS-specific 
confusion, intention, and self-efficacy, as well as CRCS test preference, and a healthcare 
provider discussing CRCS options were significantly associated with high total decisional 
conflict and most of the decisional conflict subscales. As these characteristics are associated with 
all aspects of decisional conflict (i.e. total and subscale-specific), changing these characteristics 
has the greatest potential to decrease decisional conflict scores. Some previous CRCS 
interventions have aimed to increase self-efficacy (60, 61), and CRCS intention (105-109), while 
others have attempted to change how health care providers discuss CRCS options (64, 108) and 
help people determine their preferred CRCS test (25, 28, 64, 110). Therefore, existing 
intervention materials could potentially be adapted and used to decrease CRCS decisional 
conflict. However, decreasing CRCS confusion and addressing test-specific barriers are only 
starting to be included in CRCS interventions (91, 111); thus, additional materials to adapt and 
use to decrease CRCS decisional conflict might become available over time.   
There were some characteristics that were only associated with specific subscales, which 
still provides useful information on characteristics associated with decisional conflict. The 
characteristics that are associated with some, but not all, of the decisional conflict subscales can 
help identify additional potential targets to decrease decisional conflict, but which might have a 
lesser impact compared to the characteristics associated with all of the subscales. For example, 
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education only remained in the final model after backwards elimination for the informed and 
effective decision-making subscales. In both final models, the odds of high subscale-specific 
decisional conflict was significantly lower among respondents with some college compared to 
those with at least a college degree. While not a modifiable factor at the time of CRCS decision-
making, this information can help identify groups that might need to be targeted to ensure that 
decisional conflict is addressed.   
In addition to assessing associations between CRCS decisional conflict and modifiable 
factors, the association between CRCS decisional conflict and CRCS adherence needs to be 
evaluated. From the prediction model that initially included all respondent characteristics, the 
only multivariable model that retained CRCS adherence after backwards elimination was the 
model for total decisional conflict. While respondents who were overdue or never screened for 
CRCS had a higher odds of high total decisional conflict, these associations were not statistically 
significant. These findings differ from Brenner et al. who found that mean values clarity CRCS 
decisional conflict was significantly higher for people who had never completed CRCS 
compared to those who had previously completed CRCS (28). Three of the six previous studies 
to measure CRCS decisional conflict also measured CRCS adherence (24-26).Decisional conflict 
was the primary outcome in only one of these studies (25). This randomized control trial in a 
patient population used a multicriteria decision analysis intervention as a potential way to 
implement shared decision making for CRCS. The primary outcome of interest was “decision 
process” which was measured using the decisional conflict scale, and CRCS adherence was 
measured 2-3 months after intervention administration. After the intervention, levels of 
decisional conflict were significantly lower in the intervention group but there was no difference 
in CRCS uptake (25). The lack of a significant increase in CRCS adherence could indicate that 
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decreasing decisional conflict does not lead to an increase in CRCS. In some medical practices, 
there can be a several month wait between scheduling and completing a colonoscopy; thus, 
CRCS adherence might have been higher if measured after a longer amount of time. However, 
measuring CRCS adherence after a longer period might not have made a large difference in 
CRCS uptake in this study because at the immediate post-intervention assessment, only one 
patient had selected colonoscopy as their “screening plan”. Another potential explanation of their 
findings is that levels of decisional conflict in this study were at or below levels associated with 
making a decision (34); thus, a significant reduction in decisional conflict between groups might 
not have led to a change in CRCS behavior.    
Limitations 
This study has several limitations. First, cross-sectional data were used; therefore, the 
temporality of associations are unknown. However, data from this study comes from an ongoing 
longitudinal study; thus, these associations can also be examined over time as data collection 
continues. Second, decisional conflict was dichotomized, which reduces the information 
available about decisional conflict and also assumes that all respondents with scores below or 
above 25 are similar enough to be collapsed together. While some information is lost when 
categorizing continuous measures, the goal of this study was to identify characteristics associated 
with levels of decisional conflict that might inhibit decision-making. Also, the threshold chosen 
was based on the available evidence. Third, this study is a secondary data analysis and other 
potential variables of interest were not included. For example, people who have had a high-risk 
polyp diagnosis might have lower levels of decisional conflict.  Unfortunately, details regarding 
history of polyps were not obtained; therefore, respondents with a history of polyps were not 
excluded from this average-risk population. In post hoc analyses, after excluding the 32.9% of 
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respondents who reported any history of colorectal polyps, the prevalence of high total decisional 
conflict increased to 62.7%; therefore, it is likely that the level of decisional conflict in our 
population is underestimated. Fourth, generalizability is limited because of our racially 
homogeneous population from non-urban MN communities. Fifth, analyses were weighted for 
gender and five-year age group because of inclusion in the stratification variable but we were 
unable to estimate the independent association of both with decisional conflict. However, age 
was used as a proxy for Medicare coverage by creating a dichotomous variable representing age-
eligibility for Medicare.  Because the distribution of gender and age in our study population was 
fixed to be the same as the distributions in our six target communities, while our findings 
represent adults from the six communities, they are not generalizable to populations with 
different distributions of age and gender. Lastly, recall errors are possible in self-reported data; 
however, many of the characteristics assessed are opinions measured with validated instruments 
and it is unlikely that errors are differential by level of decisional conflict. 
Conclusions 
Decisional conflict could be a potential new target to increase CRCS but has not been 
fully assessed. This study described total and subscale-specific CRCS decisional conflict in a 
large, general population sample of adults 50-75 years of age from six MN communities, and 
assessed respondent characteristics associated with high total and subscale-specific decisional 
conflict. Given the high prevalence of decisional conflict in this study compared to previous 
research, continued assessment of decisional conflict in increasingly generalizable populations is 
warranted. Knowing the distribution of decisional conflict in the general population can help us 
determine if decisional conflict needs to be addressed in future public health campaigns. 
Importantly, characteristics most strongly associated with high CRCS decisional conflict include 
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modifiable psychosocial characteristics such as colonoscopy barriers, and CRCS-specific 
confusion, intention, and self-efficacy. Further evaluation is needed to understand how decisional 
conflict and other well-established psychosocial variables influence each other and CRCS 
adherence to facilitate intervention planning and development. 
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Table 2.1. Characteristics of interest overall and by total decisional conflict status 
  Total Decisional Conflict  
Variable Overall (N=1268) <25 (n=554) ≥25 (n=714)  
Continuous variables 
Mean, (Standard 
Error) 
Mean, (Standard 
Error) 
Mean, (Standard 
Error) p-valuea 
Psychosocial 
characteristics 
    
FOBT barriers  39.85 (0.43) 32.30 (0.56) 45.67 (0.55) <0.001 
Colonoscopy barriers  41.88 (0.49) 32.05 (0.56) 49.47 (0.63) <0.001 
CRCS self-efficacy  27.87 (0.13) 30.38 (0.13) 25.93 (0.17) <0.001 
CRCS social influence  11.33 (0.09) 12.15 (0.13) 10.70 (0.11) <0.001 
CRCS confusion  22.51 (0.23) 17.81 (0.34) 26.12 (0.23) <0.001 
Other characteristic 
of interest     
CRCS knowledge  4.42 (0.02) 4.54 (0.03) 4.33 (0.03) <0.001 
     
Categorical variables N (Weighted Percent) n (Weighted Percent) n (Weighted Percent)  p-valuea 
Psychosocial 
characteristics  
   
Control preferencesb,c     
 Mostly patient 
decisions 
596 (48.8) 232 (43.3) 364 (53.1) 0.005 
 Shared decisions 535 (41.6) 260 (46.5) 275 (37.8)  
 Mostly MD 
decisions 
131   (9.6) 61 (10.2) 70   (9.1)  
CRCS intentionb     
 Strongly agree 586 (48.6) 384 (71.7) 202 (30.6) <0.001 
 Agree 481 (37.5) 127 (22.4) 354 (49.3)  
 Disagreed 186 (13.9) 38   (5.9) 148 (20.1)  
Other characteristics of 
interest    
CRCS adherencee     
 Adherent 966 (75.6) 496 (88.8) 470 (65.3) <0.001 
 Overdue 98   (7.4) 26   (4.2) 72   (9.8)  
 Never screened 204 (17.0) 32   (7.0) 172 (24.9)  
Provider discussed 
CRCS optionsb,f 
    
 Yes 559 (43.6) 321 (57.3) 238 (32.8) <0.001 
 No 699 (56.4) 231 (42.7) 468 (67.2)  
CRCS test preferenceb,g     
 Stool test 222 (18.1) 80 (14.3) 142 (21.1) <0.001 
 Endoscopyh 710 (55.2) 420 (76.0) 290 (39.0)  
 Don’t know 331 (26.7) 53   (9.7) 278 (39.9)  
Other preventive 
screeningsi 
    
 Yes 1044 (82.0) 490 (87.9) 554 (77.4) <0.001 
 No 224 (18.0) 64 (12.1) 160 (22.6)  
Socio-demographic 
characteristics 
    
Age eligible for     
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Medicare 
 Noj 896 (74.8) 355 (68.2) 541 (79.9) <0.001 
 Yesk 372 (25.2) 199 (31.8) 173 (20.1)  
Educationb     
 ≤ High school 301 (21.5) 115 (19.0) 186 (23.4) 0.055 
 Some college 492 (38.0) 213 (36.6) 279 (39.1)  
 ≥ College degree 452 (40.5) 218 (44.4) 234 (37.5)  
Marriedb,l     
 Yes 1020 (82.1) 463 (84.2) 557 (80.4) 0.111  
 No 224 (17.9) 83 (15.8) 141 (19.6)  
Employed     
 Yes 769 (63.5) 308 (58.7) 461 (66.7) 0.003 
 No 499 (36.5) 246 (41.3) 253 (33.3)  
Insurance covers 
CRCSb,m 
    
 Yes 958 (76.2) 480 (87.2) 478 (67.7) <0.001 
 No 306 (23.8) 73 (12.8) 233 (32.3)  
Note: CRCS = Colorectal cancer screening 
a. P-value from t-tests for continuous variables and chi-square tests for categorical variables 
b. Sum does not add to total due to missing 
c. Control preferences scale assesses how much input the respondent wants with their medical provider 
when making a health decision. Mostly patient decisions= make the final selection about what I will 
receive, and make the final selection after seriously considering my doctor’s opinion; Shared decisions = 
have my doctor and I share the responsibility for deciding what is best; Mostly MD decisions = have my 
doctor make the final decision but consider my opinion, and leave all decisions to my doctor. 
d. Disagree or strongly disagree 
e. Adherent = stool test in last year, sigmoidoscopy in last 5 years or colonoscopy in last 10 years; 
Overdue = stool test >1 year ago, sigmoidoscopy >5 years ago, or colonoscopy >10 years ago; Never 
screened = never had colorectal cancer screening 
f. Healthcare provider discussed colorectal cancer screening options 
g. Question worded: “If you were to get screened for colorectal cancer, either again or for the first time, 
which test would you prefer?” 
h. Respondent prefers sigmoidoscopy or colonoscopy. Overall, 4.8% (34/710) of endoscopy is 
sigmoidoscopy preference and 95.2% is colonoscopy preference.  
i. Ever had a mammogram or prostate-specific antigen test  
j. 50-64 years of age 
k. 65-75 years of age 
l. Married or in a marriage like relationship 
m. Respondents’ opinion on whether their health insurance covers colorectal cancer screening  
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Table 2.2. Associations between characteristics of interests with total and subscale-specific decisional conflict  
 Total Decisional 
conflict 
(N=1,198a) 
Uncertainty 
subscale 
(N=1,210a) 
Support  
subscale 
(N=1,215a) 
Informed 
subscale 
(N=1,195a) 
Effective 
decision making 
subscale 
(N=1,197a) 
Values clarity 
subscale 
(N=1,223a) 
Variable OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 
Psychosocial characteristics       
Colonoscopy barriersb  1.04 (1.02–1.05) 1.04 (1.03–1.06) 1.05 (1.03–1.06) 1.02 (1.01–1.03) 1.03 (1.01–1.04) 1.03 (1.01–1.04) 
CRCS self-efficacyb 0.85 (0.80–0.90) 0.85 (0.80–0.90) – 0.87 (0.83–0.92) 0.82 (0.78–0.87) 0.88 (0.83–0.92) 
CRCS social influenceb  – 1.04 (0.98–1.11) – – – – 
CRCS confusion b 1.12 (1.10–1.15) 1.07 (1.05–1.10) 1.12 (1.09–1.14) 1.09 (1.06–1.11) 1.07 (1.04–1.09) 1.09 (1.07–1.12) 
Control preferencesc       
 Mostly patient decisions – 1.00 (ref) 1.00 (ref) – – – 
 Shared decisions – 0.68 (0.48–0.97) 0.68 (0.47–0.99) – – – 
 Mostly MD decisions – 0.83 (0.47–1.49) 0.63 (0.37–1.10) – – – 
CRCS Intention       
 Strongly agree 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
 Agree 1.85 (1.25–2.74) 1.40 (0.95–2.07) 1.69 (1.13–2.52) 1.81 (1.26–2.60) 2.15 (1.50–3.09) 2.23 (1.55–3.22) 
 Disagreed 0.96 (0.47–1.96) 0.66 (0.35–1.25) 0.66 (0.33–1.31) 1.15 (0.65–2.04) 0.92 (0.48–1.77) 1.84 (1.03–3.30) 
Other characteristics of 
interest 
      
CRCS Knowledgeb – 0.87 (0.69–1.08) – – – – 
CRCS adherencee       
 Adherent 1.00 (ref) – – – – – 
 Overdue 1.39 (0.62–3.12) – – – – – 
 Never screened 1.70 (0.96–3.02) – – – – – 
Provider discussed CRCS 
optionsf 
      
 Yes 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) – 
 No 1.67 (1.18–2.37) 1.55 (1.12–2.15) 1.33 (0.94–1.89) 1.60 (1.17–2.17) 1.64 (1.18–2.29) – 
CRCS test preferenceg       
 Stool test 1.28 (0.79–2.07) 1.18 (0.72–1.94) 1.19 (0.73–1.95) 0.67 (0.44–1.02) 1.27 (0.81–1.97) 0.78 (0.50–1.21) 
 Endoscopyh 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 1.00 (ref) 
 Don’t know 3.40 (2.11–5.45) 2.69 (1.68–4.33) 2.22 (1.27–3.88) 2.09 (1.40–3.13) 2.59 (1.71–3.91) 1.30 (0.85–1.97) 
Other preventive screeningi       
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 Yes – – – – 1.00 (ref) – 
 No – – – – 1.34 (0.88–2.02) – 
Socio-demographic 
characteristics 
      
Age eligible for Medicare       
 Noj 1.52 (1.01–2.29) – – 1.56 (1.11–2.20) 2.02 (1.38–2.97) – 
 Yesk 1.00 (ref) – – 1.00 (ref) 1.00 (ref) – 
Education       
 ≤ High school 0.65 (0.40–1.06) – – 0.68 (0.45–1.01) 0.50 (0.31–0.79) – 
 Some college 0.78 (0.52–1.15) – – 0.69 (0.48–0.98) 0.56 (0.39–0.82) – 
 ≥ College degree 1.00 (ref) – – 1.00 (ref) 1.00 (ref) – 
Marriedl       
 Yes – – – – 1.00 (ref) – 
 No – – – – 0.75 (0.49–1.15) – 
Employed       
 Yes – 1.00 (ref) – – – – 
 No – 1.38 (0.98–1.94) – – – – 
Insurance covers CRCSm       
 Yes – – 1.00 (ref) 1.00 (ref) – – 
 No – – 1.55 (0.95–2.52) 1.38 (0.90–2.10) – – 
Note: Modeling assessed likelihood of having high decisional conflict (score of ≥25, ranges: total: 0–78.1, uncertainty: 0–100, support: 0–91.7, 
informed: 0–100, effective decision making: 0–100, values clarity: 0–100). Variables not included in the final models after backwards elimination 
denoted with “–”.  
OR = Odds ratio, CI = Confidence interval, CRCS = colorectal cancer screening 
a. Sample size varies due to missing data on predictors 
b. Continuous predictor  
c. Control preferences scale assesses how much input the respondent wants with their medical provider when making a health decision. Mostly 
patient decisions= make the final selection about what I will receive, and make the final selection after seriously considering my doctor’s opinion; 
Shared decisions = have my doctor and I share the responsibility for deciding what is best; Mostly MD decisions = have my doctor make the final 
decision but consider my opinion, and leave all decisions to my doctor. 
d. Disagree or strongly disagree 
e. Adherent = Stool test in last year, sigmoidoscopy in last 5 years or colonoscopy in last 10 years; Overdue = stool test >1 year ago, 
sigmoidoscopy >5 years ago, or colonoscopy >10 years ago; Never screened = never had colorectal cancer screening 
f. Healthcare provider discussed colorectal cancer screening options 
g. Question worded: “If you were to get screened for colorectal cancer, either again or for the first time, which test would you prefer?” 
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h. Respondent prefers sigmoidoscopy or colonoscopy. Specifically, for total decisional conflict 4.8% (34/710) of endoscopy is sigmoidoscopy 
preference and 95.2% is colonoscopy preference.  
i. Ever had a mammogram or prostate-specific antigen test 
j. 50-64 years of age 
k. 65-75 years of age 
l. Married or in a marriage like relationship 
m. Respondent’s opinion on whether their health insurance covers colorectal cancer screening  
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Chapter 3: Psychosocial determinants of decisional conflict and its relationship to 
colonoscopy adherence 
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ABSTRACT 
Background: There are multiple recommended colorectal cancer screening (CRCS) options; 
each with specific barriers that impact uptake. Also, the multiple CRCS options could increase 
decisional conflict about which modality to choose – impacting CRCS adherence. Therefore, 
decreasing decisional conflict may be a potential target for interventions aimed at increasing 
CRCS.  
Objective: This study aimed to: 1) develop a model using the Theory of Triadic Influence  to 
understand the determinants of CRCS decisional conflict and the relationship between CRCS 
decisional conflict and colonoscopy adherence 2) test the model using structural equation 
modeling 
Methods: Data come from a probabilistic cross-sectional survey (adjusted response rate: 72.1%), 
administered in December 2012 among adults 50-75 years of age living in six MN communities. 
Among white, non-Hispanic respondents, at average-risk for colorectal cancer (N=1,268), the 
Theory of Triadic influence was used to develop a structural equation model . The model was 
developed to examine the interrelationships between CRCS decisional conflict, psychosocial and 
other characteristics specific to CRCS such as, confusion and self-efficacy regarding testing, and 
CRCS knowledge. Next, structural equation modeling was used to examine the direct and 
indirect effects between CRCS decisional conflict,  psychosocial characteristics and colonoscopy 
adherence.  
Results: Both greater levels of CRCS confusion and greater perceived colonoscopy barriers were 
associated with greater levels of decisional conflict (standardized total effects=0.39 and 0.42, 
respectively, p-values < 0.01). A greater number of CRCS options discussed and greater 
knowledge about CRCS were associated with lower levels of decisional conflict (standardized 
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total effects=-0.17 and -0.11, respectively, p-values < 0.01). Greater levels of CRCS decisional 
conflict were associated with increased non-adherence to colonoscopy and this effect was 
mediated by CRCS self-efficacy and intention (standardized total effect =0.14, p-value <0.01). 
The final model explained 40.5% of the variance in total decisional conflict, and 45.9% of the 
variance in colonoscopy adherence. 
Conclusions: Decisional conflict is related to other important aspects of CRCS, such as 
colonoscopy barriers, CRCS-specific confusion, and the number of CRCS options discussed with 
healthcare provider. Interventions aimed at addressing these characteristics could decrease 
decisional conflict and ultimately increase colonoscopy uptake.    
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INTRODUCTION 
Colorectal cancer screening (CRCS) via colonoscopy, stool test or flexible 
sigmoidoscopy reduces the morbidity and mortality rates of colorectal cancer (CRC) (4) and is 
nationally recommended for average-risk men and women, ages 50-75 years (4). Many CRCS 
interventions have attempted to increase CRCS uptake by capitalizing on recognized correlates 
of CRCS such as increasing self-efficacy, intention, and CRCS knowledge and reducing 
logistical/structural barriers to CRCS (60, 61, 64, 105-107, 109, 112). Despite these efforts, 
CRCS adherence remains below national goals (6, 8) and there is a continued need for 
interventions to promote CRCS (113). Because of the multiple recommended CRCS options, 
perhaps more so than for other types of cancer screening decisions, the decision-making process 
about whether to undergo CRCS, and by which testing modality, may be particularly impacted 
by feelings of uncertainty and ambiguity. Therefore, decisional conflict about CRCS may be an 
under-recognized target for interventions aimed at increasing CRCS uptake.  
Decisional conflict is an emotional state characterized by effective (e.g., feeling 
uninformed about decision options) and affective (e.g., feeling unsupported in decision making, 
having unclear values) qualities (32). While decisional conflict is often a central theme of 
decision-making conceptual frameworks and is often evaluated in decision-making research (35), 
it has only rarely been considered as part of CRCS decision making (23-28). Relatively little is 
known about the determinants of CRCS decisional conflict or how it is related to CRCS 
behaviors and other characteristics (i.e., test-specific barriers, confusion, CRCS test-preference, 
self-efficacy, intention, CRCS knowledge, CRCS test-preference, number of CRCS options 
discussed with a healthcare provider, and CRCS adherence) (28, 114). A robust understanding of 
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the factors that contribute to CRCS decisional conflict is needed to understand whether this 
construct should be a target for interventions aimed at increasing CRCS adherence.  
A handful of previous studies have examined the correlates of CRCS decisional conflict. 
Brenner et al. found that prior completion of CRCS was inversely associated with levels of 
decisional conflict compared to never having completed CRCS (28). Our prior work found that 
greater levels of CRCS-specific confusion and colonoscopy barriers were significantly associated 
with high CRCS decisional conflict, while greater CRCS-specific self-efficacy was associated 
with lower decisional conflict (114). However, unlike Brenner et al., our study did not observe a 
significant association between CRCS adherence and decisional conflict (114). In sum, both the 
determinants of CRCS decisional conflict, and the implications of decisional conflict for CRCS 
adherence, need further evaluation.  
However, CRCS decision conflict is only one component of the broader framework for 
investigating the factors that impact individual’s adherence to preventive screening behaviors. 
Understanding the interrelationships between CRCS decisional conflict,  psychosocial 
characteristics, CRCS-specific characteristics, and CRCS adherence can help us identify the 
pathways that contribute to decisional conflict in the context of cancer screening. Also, this 
information can help determine whether reducing CRCS decisional conflict might be a viable 
approach to increase CRCS uptake. Further, understanding the potential mediating pathways 
between decisional conflict and CRCS adherence will inform the development of interventions 
that reflect these complex relationships. For example, it is possible that the relationship between 
decisional conflict and CRCS adherence is mediated through other health behaviors or 
psychosocial characteristics, which may explain the mixed research to date on the relationship 
between decisional conflict and CRCS adherence (28, 114).  
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One way to systematically evaluate these potential mediating pathways is through testing 
specific pathways within the lens of a theory of health behavior. The macro-level Theory of 
Triadic Influence (TTI) is one of few theories to include a focus on multiple predictors of health 
behaviors (115) and is one of several health behavior theories that have been used in CRCS 
promotion research (91, 113). The TTI proposes that there are many influences of behaviors that 
act from very distal tiers to very proximal tiers in relation to a health behavior (115). As the tiers 
move from distal to proximal, they become more focused on the specific behavior of interest. 
The influences on behavior go through three “streams of influence”: environmental, 
interpersonal and intrapersonal, which allows researchers to better understand the inter-
relatedness of health behavior constructs (115). The most proximal constructs in each “stream of 
influence” leads to behavioral intention, which is considered the immediate pre-cursor of 
behavior and directly impacts uptake of a health behavior (115). Because the TTI specifies inter-
stream and inter-tier effects, it can be used to conceptualize direct and indirect effects and helps 
bridge the distal and proximal factors to describe how they work together to motivate and 
influence behavior.  
Structural equation modeling (SEM) is an analytic framework that is well-suited for 
testing theory-derived hypotheses. SEM is a tool that builds upon traditional regression 
modelling by allowing for the simultaneous estimation of several regression equations (116). By 
using SEM, direct and indirect pathways between several variables of interest can be estimated 
simultaneously and independently of each other (116). In this manner, SEM is an appropriate 
analytic approach for examining both the interrelationships among multiple determinants of 
CRCS decisional conflict, as well as the direct (and indirect) pathways connecting decisional 
conflict to screening outcomes. To date, four studies have examined the determinants of 
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decisional conflict using SEM; however, these reports have not been specific to CRCS (29, 52, 
53, 59). These studies indicate that knowledge is indirectly associated with decisional conflict, 
mediated through decisional anxiety, and perceived risk of cancer for prostate specific antigen 
testing (29), and preparedness in decision making for microsatellite instability testing (52). 
Decisional conflict is also correlated with feelings of cancer treatment self-efficacy (17), 
indicating an additional indirect pathway linking CRCS decision conflict with decision-making 
outcomes.  An important limitation of this extant research is that these SEM analyses have 
generally not been derived from an existing health behavior theory. 
While interventions are needed to increase adherence to all of the recommended CRCS 
tests, barriers to CRCS are test-specific. Therefore, evaluation of potential barriers to CRCS 
needs to assess test-specific adherence. As an initial step, this study focuses on colonoscopy 
adherence, the most widely used CRCS test in the U.S. (6). The goals of this study are to 1) use 
the TTI to develop a model to investigate the determinants of CRCS decisional conflict and the 
relationship between CRCS decisional conflict and colonoscopy adherence 2) test the model 
using structural equation modeling. 
 
METHODS 
Setting and data collection  
This study uses data from the Colorectal Cancer Screening With Improved Shared 
Decision Making (CRCS-WISDM) baseline general population questionnaire. The CRCS-
WISDM project and questionnaire has been described elsewhere (91-94). Briefly, a mailed, self-
administered survey was sent to adults 50-75 years of age randomly selected proportionate to the 
age and gender distribution in six non-urban MN communities in December 2012 (N=2,150). 
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Phone follow-up was performed with initial non-responders. The adjusted response rate for the 
baseline questionnaire among eligible respondents was 71.2% (N=1,449). The Virginia 
Commonwealth University and Allina health Institutional Review Boards have approved all 
aspects of CRCS-WISDM. 
Study population   
The analytic sample for this study (N=1,268) includes white, non-Hispanic respondents 
50-75 years of age, at average-risk for CRC, who responded to all 16 decisional conflict scale 
items. Therefore there were no missing values for our two main outcome variables of interest, 
decisional conflict and colonoscopy adherence. Specifically, people who reported a race other 
than white (n=60), or who were at high-risk for CRC (n=75) (i.e., self-reported a personal CRC 
history, having a 1st-degree relative (i.e., mother, father, sibling) diagnosed with CRC before age 
60 or ≥2 1st-degree relatives diagnosed with CRC at any age; or having blood in their stool >1-2 
times a week without having hemorrhoids) were excluded. Among the 1,268 adults included in 
this study, 52.8% were female, 74.8% were 50-75 years of age, and 21.5% had a high school 
education or less. Other respondent characteristics for this sample have been described in more 
detail elsewhere (114).  
Study measures  
Main outcomes of interest 
Decisional conflict was measured using the validated 16-item decisional conflict scale 
with a 5-point Likert-type responses where 1 is strongly agree and 5 is strongly disagree (32). 
The scale includes five subscales (uncertainty, support, informed, values clarity, and effective 
decision making). Each item was coded from 0 to 4, so that a higher score indicates higher 
decisional conflict and five subscale scores were calculated by summing subscale items, dividing 
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by the number of items and multiplying by 25, resulting in a possible range of 0 to 100 (34). 
Total decisional conflict was included as an observed variable using a continuous factor score 
obtained from a one-factor model using the five subscale scores as indicators (χ2(21)= 42.22, 
CFI=0.98, TLI=0.94, RMSEA=0.09, 90% CI: 0.06-0.11). Colonoscopy history was measured 
using a National Cancer Institute-recommended CRCS history question (103), and was coded 
dichotomously as adherent (i.e. colonoscopy in the last 10 years, referent group) or non-adherent 
to current CRCS guidelines (4). 
Psychosocial characteristics  
Colonoscopy barriers were measured using a validated 21-item scale using 5-point 
Likert-type responses where 1 is strongly agree and 5 is strongly disagree to assess a range of 
test-specific barriers (10, 97). Each item was coded from 1 to 5, so that higher score indicates 
more barriers to colonoscopy. A total barrier score was calculated by multiplying the average 
score by the total number of items answered for people who responded to at least 20 of the 21 
items, otherwise responses were set to missing for a possible range of 21 to 105 (10, 97). CRCS 
confusion was measured using an adapted 8-item scale with 5-point Likert-type responses where 
1 is strongly agree and 5 is strongly disagree (100). Each item was coded from 1 to 5, so that 
higher scores indicates more confusion. A confusion score was calculated by summing the score 
of each item for a possible range of 8-40 (100). CRCS intention was measured by asking 
respondents to respond to the statement, “I intend to undergo colorectal screening” with four 
response options ranging from strongly agree to strongly disagree, (101). Intention to have 
CRCS was coded dichotomously as intends to have CRCS (i.e., strongly agree or agree, referent 
group) and does not intend to have CRCS (i.e., strongly disagree or disagree). CRCS self-
efficacy was measured using an 8-item scale with 4-point Likert-type responses where 1 is not at 
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all confident and 4 is very confident (101). Each item was coded from 1 to 4, so that higher 
scores indicates more self-efficacy. A self-efficacy score was calculated by summing each item 
for a possible range of 8-32 (99). Control preference was measured using the validated control 
preferences scale, with 5 response options (“make the final selection about what I will receive”, 
“make the final selection after seriously considering my doctor’s opinion”, “have my doctor and 
I share the responsibility for deciding what is best”,” have my doctor make the final decision but 
consider my opinion”, and “leave all decisions to my doctor”) (102). Control preference was 
coded into three categories (i.e., mostly patient decisions, shared medical decisions, and mostly 
healthcare provider decisions).  
Other CRCS-behavior characteristics 
CRCS options discussed with a healthcare provider was measured using two items, if 
different CRCS options had ever been discussed with a healthcare provider and if so, which 
CRCS options had been discussed. The number of CRCS options discussed with a healthcare 
provider was summed (0, 1, 2, 3, 4). CRCS knowledge was measured using five factual 
questions about CRC risk and CRCS (e.g., “Colorectal cancer risk is higher in people over the 
age of 50”, “Early detection does not make colorectal cancer easier to treat”, etc.). CRCS 
knowledge was calculated by summing the total number of answered correctly for a potential 
range of 0 to 5. CRCS test preference was measured using one item, “If you were to get screened 
for colorectal cancer, either again or for the first time, which test would you prefer?” Response 
options were, “FOBT (or stool blood test)”, “Sigmoidoscopy”, “Colonoscopy”, and “Don’t 
know/Not sure”. CRCS test preference was dichotomized into any CRCS preference (referent 
group), or an unsure CRCS preference. Lastly, socio-demographic variables included were age, 
which was used as a proxy for Medicare coverage (dichotomized to 50-64 and 65-75 years, 
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based on age-eligibility for Medicare coverage) and education (coded as ≤ high school, some 
college, and ≥ a college degree). 
Statistical analyses 
Initial development of TTI model 
Appendices 3.1 to 3.4 show the progression of model development that began with an 
original comprehensive model of all potential influences and ended in the initial SEM model that 
is shown in Figure 3.1. The initial model was developed using the TTI and existing evidence 
from CRCS and other studies to conceptualize the direct and indirect associations between 
decisional conflict, psychosocial directly observed influences, and colonoscopy adherence. In the 
TTI, factors in more distal tiers flow through each of the more proximal tiers along each stream 
of influence. In this study, colonoscopy barriers and CRCS-specific confusion were considered 
to be part of the distal tier related to a persons’ sense of self and sense of control, while CRCS 
decisional conflict and CRCS test preference were considered to be part of a more proximal tier 
related to self-determination. Thus, all pathways from colonoscopy barriers and CRCS-specific 
confusion flowed directly through CRCS decisional conflict and CRCS preference. Also, 
because of the strong association between colonoscopy barriers and colonoscopy adherence (10), 
a direct pathway from colonoscopy barriers to colonoscopy adherence was included in the initial 
model. Experiencing previous  health behaviors can have a feedback loop on the more distal tiers 
in the TTI, however, no feedback loops were incorporated into the initial model. To ensure that 
there would be enough power to estimate the associations most relevant to addressing the study 
aims, all potential associations between colonoscopy adherence and more distal influences were 
not included. The initial model also included pathways from CRCS decisional conflict directly to 
CRCS intention and colonoscopy adherence and from CRCS test preference to CRCS intention. 
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While these direct associations are not within the guidance of the TTI, understanding the indirect 
associations between CRCS decisional conflict and colonoscopy adherence was a primary aim of 
this study; thus, these potential pathways were included. To simplify model estimation and 
interpretation, all pathways were conceptualized as being unidirectional, moving from more 
distal to more proximal influences.  
Model estimation 
To maximize the number of potential determinants that could be included in the model, 
all variables were treated as observed variables. The model was initially tested and then refined 
using Mplus with diagonally weighted least squares (WLSMV) that took into account the 
probabilistic sampling using weighting and stratification statements. Mplus is able to handle 
missing values with the full information maximum likelihood method; however, we purposefully 
restricted our study population to include only respondents with no missing values for our two 
main outcomes of interest (decisional conflict and colonoscopy adherence) so that these values 
would not be imputed. Model fit indices (Chi-square (χ2), comparative fit index (CFI), non-
normed fit index (TLI), root-mean-square approximation (RMSEA)) were used to assess model 
fit (116). After testing the initial model, the modification indices were examined to look for 
possible pathways to add to improve model fit while staying true to the TTI framework in several 
rounds of model building. Non-significant path estimates were also considered for removal from 
the model. Nested models were compared using the χ2 difference test (116). In the final model, 
the magnitude and significance of standardized path coefficients for direct and indirect effects 
were calculated (116). Path coefficients for categorical variables are derived from a probit 
regression model; thus, the coefficients represent the probability of a binary event occurring 
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(117). Finally, the total variance in decisional conflict and colonoscopy adherence explained by 
the model was assessed using R2 (116). 
 
RESULTS 
Model estimation 
The fit indices of the initial theorized model (Figure 3.1) were unacceptable 
(χ2(21)=321.84, p<0.01, CFI=0.84, TLI=0.48, RMSEA=0.11). This indicated that relying solely 
on the pathways guided by the TTI did not adequately describe the relationships between these 
variables in this sample. To achieve acceptable model fit we began an iterative process of adding 
and testing additional paths that, while consistent with TTI, were not directly hypothesized by 
this framework. In our data, an additional pathway from colonoscopy barriers to CRCS self-
efficacy resulted in acceptable model fit (χ2(22)=214.53, p<0.01, CFI=0.90, TLI=0.68, 
RMSEA=0.08), and therefore this was the model used for interpretation.  
Determinants of CRCS decisional conflict and colonoscopy adherence 
Figure 3.2 shows the final model with standardized path coefficients, and Table 3.1 
shows the estimates of total, direct, and indirect effects for the determinants of CRCS decisional 
conflict and the association between CRCS decisional conflict and colonoscopy adherence. 
Greater CRCS confusion and colonoscopy barriers were associated with greater decisional 
conflict (standardized total effects=0.39 and 0.42 and, respectively, p-values <0.01). A greater 
number of CRCS options discussed with a healthcare provider and greater knowledge about 
CRCS were associated with lower levels of decisional conflict (standardized total effects=-0.17 
and -0.11, respectively, p-values < 0.01). CRCS confusion mediated the associations between 
number of CRCS options discussed by a medical provider and decisional conflict (standardized 
52 
 
indirect effect=-0.08, p-value < 0.01), as well as colonoscopy barriers and decisional conflict 
(standardized indirect effect=0.13, p-value < 0.01). The model explained 40.5% of the variance 
in total decisional conflict. 
CRCS decisional conflict and colonoscopy adherence 
Greater decisional conflict was associated with increased probability of non-adherence to 
colonoscopy recommendations (i.e., not having colonoscopy in the last 10 years) indirectly 
through decreasing CRCS self-efficacy and an increase in the probit of not intending to have 
CRCS compared to intending to have CRCS (standardized total effect=0.14. p-value < 0.01). The 
model explained 45.9% of the variance in colonoscopy adherence. 
 
DISCUSSION 
This study is the first, to our knowledge, to apply and test the predictions of a theoretical 
framework to investigate the determinants of CRCS decision conflict. We also evaluated and 
compared a set of correlated constructs linking decisional conflict to colonoscopy adherence. 
There are three important findings from this study. First, while we aimed to derive our model 
solely from guidance based on the TTI, this framework was not, in and of itself, able to 
adequately explain the relationships between the determinants of decisional conflict. These 
findings can inform the refinement of TTI and related health behavior theories as part of the 
iterative process of theory development and testing. Second, CRCS decisional conflict is 
impacted by a range of psychosocial and other CRCS-specific characteristics, including 
colonoscopy barriers, CRCS confusion, and the number of CRCS options discussed with a 
healthcare provider. Finally, CRCS decisional conflict is associated with colonoscopy adherence, 
but this relationship is mediated by two factors that are recognized to impact screening 
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behaviors: CRCS-specific self-efficacy and intention. These latter two findings are discussed in 
detail below.  
Determinants of decisional conflict 
Colonoscopy barriers had the largest impact on CRCS decisional conflict. Specifically, 
greater colonoscopy barriers were significantly associated with greater decisional conflict 
directly and indirectly through CRCS-specific confusion. None of the previous studies evaluating 
determinants of decisional conflict using SEM have included a measure of test specific barriers 
which limits our ability to compare to other’s findings; however, Stephens et al. found that 
prostate specific antigen testing schema, which included positive and negative items, was 
associated with decisional conflict directly and indirectly through decisional anxiety (29). 
Therefore, we are beginning to see that there are several potential ways that decisional conflict 
could be decreased if barriers are decreased 
A greater number of CRCS options discussed with a healthcare provider was significantly 
associated with decreasing decisional conflict directly and also indirectly through CRCS-specific 
confusion. The association between the number of CRCS options discussed and CRCS 
decisional conflict could mean that knowing about more of the recommended options decreases 
decisional conflict, but, if we consider the variable more broadly, it could also indicate that 
increased patient-provider involvement in healthcare discussions decreases CRCS decisional 
conflict.  
CRCS-specific confusion was associated with CRCS decisional conflict, and was also the 
mediator in the associations between colonoscopy barriers and CRCS decisional conflict as well 
as the number of CRCS options discussed with a healthcare provider and CRCS decisional 
conflict. Confusion has not been included in the previous studies examining simultaneous effects 
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with decisional conflict so we are unable to compare this finding to those of the previous studies. 
While there were significant indirect effects between colonoscopy barriers and the number of 
CRCS options discussed with a healthcare provider through CRCS confusion, the direct effects 
of all three variables had higher standardized estimates. Regardless, our results show the 
potentially prominent influence that CRCS confusion has on CRCS decisional conflict.  
While our previous work showed that all these of these factors were associated 
independently with high CRCS decisional conflict (114), this study was able to build upon our 
previous results by beginning to clarify the interrelationships of all three factors. Our findings 
also suggest that interventions specifically designed to help people understand their CRCS 
options might be well suited to address CRCS decisional conflict. Shared decision making 
promotes having a discussion about possible decision options between two people (typically a 
healthcare professional and a patient), and is designed to help people come to a decision that is 
most in line with their preferences and values (118). This type of discussion-based intervention 
has the potential to address CRCS confusion, decrease test-specific barriers, and increase the 
number of options discussed, making it a promising avenue to reduce decisional conflict and 
potentially increase CRCS uptake. 
CRCS decisional conflict and colonoscopy adherence 
 This study found that CRCS decisional conflict is associated with colonoscopy 
adherence, but that this relationship is mediated by two factors recognized to impact screening 
behaviors: lower CRCS-specific self-efficacy and reduced CRCS intention This finding 
highlights the benefit of choosing to use SEM as an alternative modeling strategy because when 
this relationship was assessed using traditional logistic regression modelling, a significant 
association between CRCS decisional conflict and CRCS adherence was not found. Our finding 
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that greater decisional conflict was inversely associated with self-efficacy differs from Miller et 
al. and Hall et al., neither of which found a significant direct relationship between these 
constructs (52, 59). However, these two studies focused on very different types of decisions. 
Miller et al. examined the decision to participate in cancer clinical trials (59), while Hall et al. 
examined the decision of getting a microsatellite instability test to determine cancer risk (52). It 
is possible that self-efficacy is less important for these types of decisions where the risk/benefit 
ratio is less clear, or where there is less responsibility on the person to follow through with the 
decision.  
 In this study, intention was most strongly associated with colonoscopy adherence as it 
had the highest standardized direct effect. This finding is consistent with the conceptualization of 
this variable in the TTI as the most proximal predictor of behavior. Self-efficacy and intention 
have already been included as targets in previous interventions aimed at increasing CRCS 
adherence (60, 61, 105-109, 113). Therefore, it is possible that existing intervention materials 
could be enhanced by including material designed to decrease CRCS decisional conflict.  
The role of test preference 
 Unexpectedly, the indirect association between decisional conflict and colonoscopy 
adherence via CRCS test preference was not statistically significant.  Further exploring this null 
relationship showed that in the indirect path from decisional conflict to colonoscopy adherence, 
test preference was unrelated to self-efficacy. Prior studies have not examined the intersection of  
decisional conflict, CRCS test preference and . Preferring a colonoscopy is independently 
associated with increased colonoscopy adherence (92), but this prior study did not also take into 
account decisional conflict or CRCS-self-efficacy. Further, in the final model, CRCS test 
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preference was only significantly associated with decisional conflict. Thus, additional research is 
needed to better understand the interplay between these important variables.   
 The final model explained a large amount of the variance in both CRCS decisional 
conflict and colonoscopy adherence, which indicates that the variables included and their 
specified relationships are able to explain our two outcomes of interest. However, over 50% of 
the variance of both of these variables remains to be explained. Potential feedback loops between 
experiencing CRCS and the distal influences were not included in this study, and not all potential 
variables of interest were able to be included in the initial model. Including feedback loops and 
additional characteristics in future models is needed to better refine our understanding of these 
constructs.  
Strengths and limitations 
This study has several limitations that need to be considered. First, in this study 
adherence to colonoscopy recommendations, not overall CRCS was assessed. Because barriers to 
CRCS options are test-specific (9, 10) separate models needed to be created for each of the 
recommended screening tests. However, in this sample, the prevalence of adherence to the stool 
test was so low that a stable model could not be created using only this outcome (75.6% adherent 
to CRCS overall, 73.4% adherent to colonoscopy, and 3.2% adherent to stool test). It is possible 
that the patterns of associations could be different for the other recommended tests; thus, future 
studies are needed to specifically investigate the interrelationships between CRCS decisional 
conflict, psychosocial factors and other characteristics related to CRCS, and  stool test 
adherence. Second, because all of the psychosocial characteristics of interest were included as 
observed variables, we were unable to incorporate measurement error into our model. Third, 
because this is a secondary data analysis, not all potential psychosocial constructs relevant to 
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CRCS decisional conflict or CRCS adherence were included. However, we were able to include 
constructs that were not included in the previous literature (i.e., CRCS-specific confusion, CRCS 
test preference, and CRCS-specific intention) that were found to be very important constructs in 
our model. Fourth, because of the need to maximize power, CRCS decisional conflict was not 
able to be included as a latent variable but instead was included as a factor score. Fifth, because 
of the size of our study population and the complexity of the associations of interest, we were not 
able to model all potential direct and indirect pathways. However, since our initial model was 
built using guidance from the TTI, the pathways most relevant to answering the aims of this 
study were initially included.  Fifth, this was a cross-sectional survey; thus, the temporality of 
associations are unknown; however, again, the TTI was used as the framework for the 
development of the initial model and the directionality of included pathways. Also, data from 
this study are from an ongoing longitudinal study; therefore we will have the ability to assess 
these associations over time after remaining data collection is completed. Lastly, we have limited 
generalizability since our study population consists of only white, non-Hispanic adults from six 
non-urban MN communities. However, this study also has several strengths as SEM models 
were able to exploit complex relationships and tested theory driven hypotheses using a large, 
population-based sample. 
Conclusion 
To our knowledge, this study was the first to apply a health-behavior theory to 
understand determinants of CRCS decisional conflict and to  test a model assessing the 
relationship between CRCS decisional conflict and colonoscopy adherence. Because of the 
multiple recommended CRCS options, the decision-making process about whether to undergo 
CRCS is potentially more complicated than for other screening decisions. Interventions 
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developed to increase CRCS adherence need to capitalize on improving decision making, 
potentially by reducing decisional conflict. Future studies are recommended to continue to 
investigate the intersection of psychosocial and health-related behaviors using health-behavior 
theory in increasingly generalizable populations. Shared decision making interventions have the 
potential to impact all of the factors found to be important for CRCS decisional conflict and 
could also increase CRCS uptake. More effective CRCS interventions could ultimately increase 
CRCS in the general population which would significantly reduce the morbidity and mortality of 
CRC.  
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Table 3.1. Coefficients of direct and indirect associations of health behavior and psychosocial determinants for decisional conflict and 
colonoscopy adherence (N=1,268) 
 
Estimate 
Standard 
error p-value 
Standardized 
estimate 
Total decisional conflict     
Number of CRCS options discussed with 
healthcare provider      
 Indirect  -1.07 0.16 < 0.01 -0.08 
  
Specific indirect associations     
  
Number of  CRCS options discussed → 
CRCS confusion →  
Total decisional conflict 
-1.07 0.16 < 0.01 -0.08 
 
Direct -1.36 0.32 < 0.01 -0.10 
Total -2.43 0.35 < 0.01 -0.17 
Colonoscopy barriers     
 Indirect 0.11 0.01 < 0.01 0.13 
  
Specific indirect associations     
  
Colonoscopy barriers →  
CRCS confusion → 
Total decisional conflict 
0.11 0.01 < 0.01 0.13 
 
Direct 0.25 0.02 < 0.01 0.29 
Total 0.36 0.02 < 0.01 0.42 
CRCS knowledge     
 Indirect – – – – 
  Specific indirect associations – – – – 
 
Direct -2.09 0.46 < 0.01 -0.11 
Total -2.09 0.46 < 0.01 -0.11 
CRCS confusion 
     Indirect – – – – 
  Specific indirect associations – – – – 
 
Direct 0.70 0.04 < 0.01 0.39 
Total 0.70 0.04 < 0.01 0.39 
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Colonoscopy adherence     
Total decisional conflict      
 Indirect 0.01 < 0.01 < 0.01 0.14 
  
Specific indirect associations     
 
  
Total decisional conflict → 
CRCS intention → 
Colonoscopy adherence 
0.01 < 0.01 < 0.01 0.09 
   
Total decisional conflict → 
CRCS self-efficacy → 
CRCS intention → 
Colonoscopy adherence 
0.01 < 0.01 < 0.01 0.05 
   
Total decisional conflict → 
CRCS preference → 
CRCS self-efficacy → 
CRCS intention → 
Colonoscopy adherence 
0.00 < 0.01 0.72 0.00 
 
Direct – – – – 
Total 0.01 < 0.01 < 0.01 0.14 
Note: CRCS = colorectal cancer screening. Pathways not included in the final model labelled with “–”. 
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Figure 3.1. Initial SEM model: Health behavior and psychosocial determinants of decisional conflict and colonoscopy adherence using 
the Theory of Triadic Influence 
 
Note: CRCS = colorectal cancer screening. Age eligibility for Medicare, education, and control preferences included as covariates in the model 
a. CRCS knowledge measured using five knowledge questions. Range: 0-5, higher score indicates more questions answered correctly 
b. Number of CRCS options discussed measured using two questions. One asked respondents if a healthcare provider had ever discussed 
different CRCS options. The second question asked which CRCS tests had been discussed. Variable coded as the total number of tests 
discussed. Range: 0-4 tests discussed 
c. Colonoscopy barriers measured using a 21-item scale. Range: 21-105, higher score indicates more barriers to colonoscopy 
d. CRCS confusion measured using an 8-item scale. Range: 8-40, higher score indicates more confusion relating to CRCS 
e. CRCS preference measured by asking respondents, “If you were to get screened for colorectal cancer, either again or for the first time, which 
test would you prefer?” Responses options were, “FOBT (or stool blood test)”, “Sigmoidoscopy”, “Colonoscopy”, “Don’t know/Not sure”. 
Responses dichotomized as a CRCS preference or unsure CRCS preference. Referent = CRCS preference 
f. Total decisional conflict measured using a factor score. Higher score indicates more decisional conflict 
g. CRCS self-efficacy measured using an 8-item scale. Range: 10-32, higher score indicates more self-efficacy 
h. CRCS intention measured by asking respondents to respond to the statement, “I intend to undergo colorectal screening”. Responses 
dichotomized as strongly agree or agree and strongly disagree or disagree. Referent = strongly agree or agree 
i. Baseline colonoscopy adherence. Adherent = colonoscopy within the last 10 years), non-adherent = colonoscopy >10 years ago or never had 
colonoscopy. Referent = adherent to colonoscopy 
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Figure 3.2. Final SEM model: Health behavior and psychosocial determinants of decisional conflict and colonoscopy adherence using 
the Theory of Triadic Influence 
 
Note: CRCS = colorectal cancer screening. All path coefficients are standardized. Age eligibility for Medicare, education, and control preferences 
included as covariates in the model 
* Indicates a p-value < 0.05 
a. CRCS knowledge measured using five knowledge questions. Range: 0-5, higher score indicates more questions answered correctly 
b. Number of CRCS options discussed measured using two questions. One asked respondents if a healthcare provider had ever discussed 
different CRCS options. The second question asked which CRCS tests had been discussed. Variable coded as the total number of tests 
discussed. Range: 0-4 tests discussed 
c. Colonoscopy barriers measured using a 21-item scale. Range: 21-105, higher score indicates more barriers to colonoscopy 
d. CRCS confusion measured using an 8-item scale. Range: 8-40, higher score indicates more confusion relating to CRCS 
e. CRCS preference measured by asking respondents, “If you were to get screened for colorectal cancer, either again or for the first time, which 
test would you prefer?” Responses options were, “FOBT (or stool blood test)”, “Sigmoidoscopy”, “Colonoscopy”, “Don’t know/Not sure”. 
Responses dichotomized as a CRCS preference or unsure CRCS preference. Referent = CRCS preference 
f. Total decisional conflict measured using a factor score. Higher score indicates more decisional conflict 
g. CRCS self-efficacy measured using an 8-item scale. Range: 10-32, higher score indicates more self-efficacy 
h. CRCS intention measured by asking respondents to respond to the statement, “I intend to undergo colorectal screening”. Responses 
dichotomized as strongly agree or agree and strongly disagree or disagree. Referent = strongly agree or agree 
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i. Baseline colonoscopy adherence. Adherent = colonoscopy within the last 10 years), non-adherent = colonoscopy >10 years ago or never had 
colonoscopy. Referent = adherent to colonoscopy 
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Chapter 4: Survivorship care plans and time since diagnosis: factors that contribute to who 
breast cancer survivors see for the majority of their care 
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ABSTRACT1 
Purpose: The study purpose is to describe who breast cancer survivors see for their care by years 
since diagnosis and determine the association between time since diagnosis and the type of 
clinician providing the majority of care, taking into account receipt of follow-up care 
instructions.  
Methods: The 2010 Behavioral Risk Factor Surveillance System was used to identify a sample 
(N=1024) of women with a self-reported history of breast cancer. Descriptive characteristics 
were calculated and stratified by years since diagnosis. Multivariate logistic regression adjusting 
for age, income, and receiving follow-up care instructions was performed to evaluate the 
association between years since diagnosis and clinician providing the majority of care. 
Results: The type of clinician reported most frequently was a primary care provider. Women 0–1 
year since diagnosis had the highest proportion reporting a cancer-related clinician for their care. 
After adjustment, women 0–1, 2–3, and 4–5 years since diagnosis were respectively 2.1, 2.6, and 
1.7 times more likely to have a cancer-related clinician providing the majority of care compared 
to women 6+years since diagnosis (respective 95 % confidence intervals (CIs) 1.0–4.3; 1.4–4.6; 
0.9–3.1).  
Conclusions: Breast cancer survivors receive the majority of their care from primary care 
providers, and years since diagnosis has a significant impact on who survivors see for their care. 
Breast cancer survivors have nationally recommended follow-up guidelines; however, the type of 
clinician that should provide care is not specified. Information regarding who provides the 
majority of care can be used for future planning and policy development.  
1 Please note that this chapter has been published as an original research article in the Journal of Supportive Care in 
Cancer. Please cite any content taken from this chapter as: Wiseman KP, Bishop DL, Shen Q, Jones RM. 
Survivorship care plans and time since diagnosis: factors that contribute to who breast cancer survivors see for the 
majority of their care. Support Care Cancer. 2015. In press.  
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INTRODUCTION 
The American Cancer Society (ACS) estimates that 237,840 new cases of invasive breast 
cancer will occur in women in 2015 (1). Due to advances in early detection and treatments, the 
mortality associated with breast cancer has been reduced (68). Currently, the overall 5- and 10-
year breast cancer survival rates are 89 % and 83 %, respectively (78), which equates to 
approximately 2.5 million female breast cancer survivors in the USA (119), the largest sub-group 
of all cancer survivors (68).  
After completing treatment, women with breast cancer are monitored for long-term and 
late effects of treatment. The long-term and late effects experienced by breast cancer survivors 
vary by treatment, stage of diagnosis, and length of survival time and include recurrence of 
breast cancer, additional primary cancers, reduced physical and cognitive functioning, premature 
menopause, lymphedema, weight gain, fatigue, and increased risk of cardiovascular disease (68). 
Based on a 2005 Institute of Medicine (IOM) recommendation, all patients completing cancer 
treatment should receive a written survivorship care plan, which, among other things, should 
provide information about when follow-up visits are needed and what medical provider should 
be seen for follow-up care (68). While the National Comprehensive Care Network (NCCN) (70) 
and the American Society of Clinical Oncology (ASCO) (71) evidence-based guidelines detail 
the type and frequency of follow-up care to ensure the long-term health of breast cancer 
survivors, the type of clinician responsible for this care is not explicitly stated (70, 71, 79). As 
such, survivorship care plans and related instructions could impact the type of clinician breast 
cancer survivors see for their care following treatment completion. 
Historically, follow-up care is traditionally provided by a specialist (e.g., oncologist) (67, 
80); however, this model of care puts a large burden on outpatient specialty care (81). 
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Alternatively, follow-up care could be performed in a primary care setting, which could reduce 
the burden in oncology care and lower health-care costs (82). For example, two randomized 
controlled trials among breast cancer survivors found that primary care follow-up and oncology 
follow-up lead to similar outcomes (80, 83). Therefore, it is reasonable that a cancer related 
clinician or a primary care provider could be responsible for follow-up care of breast cancer 
survivors. 
Unfortunately, little is known about the prevalence of who actually receives instructions 
and the potential impact on health-care demand and delivery. To date, seven studies have 
described the patterns of who is providing follow-up care among breast cancer survivors(79, 84-
89), but these studies are limited. For example, the studies have examined patterns focusing only 
on women diagnosed with early-stage breast cancer (85, 86), Canadian women who have a 
different health-care system that is not entirely generalizable to the US population (84), and 
women with limited follow-up duration after treatment completion (87-89). Further, the majority 
of these studies used registry, claims, or medical records data, which does not capture survivors’ 
views of who is responsible for their care (84-88). One study has examined receiving cancer 
follow-up instructions using a nationally representative sample from the 2010 Behavioral Risk 
Factor Surveillance System (BRFSS); however, the patterns of post-treatment care were not 
described (90). In short, to our knowledge, no previous studies have examined the patterns of 
breast cancer survivors’ perspectives about the clinician responsible for the majority of their care 
among a large population of US breast cancer survivors with varying time since treatment 
completion.  
As guidelines and policies for cancer follow-up care are refined, it is important to gain a 
better understanding of the current experience of women diagnosed with breast cancer 
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(79). For example, if breast cancer survivors perceive care to be largely the responsibility of an 
oncologist, policies moving follow-up care out of oncology and into primary care might not be 
well-received, regardless of similarities in health outcomes. Further, changes in who provides 
care as survival time increases are unknown. It is possible that breast cancer survivors move 
away from oncologist follow-up care to primary care providers over time as their health-care 
needs shift away from their cancer treatment. Thus, information about who provides the majority 
of care for breast cancer survivors as time since diagnosis increases not only would facilitate our 
understanding of current breast cancer follow-up care patterns but also could help inform future 
recommendations and policies, particularly those related to the training needs of clinicians 
ultimately providing care to cancer survivors. 
Using a large, national sample of female breast cancer survivors who have completed 
breast cancer treatment, this study aims to (1) describe the characteristics of survivors by years 
since diagnosis, (2) determine what type of clinician (e.g., primary care, cancer-related, other) is 
providing the majority of care by years since diagnosis, and (3) determine the association 
between years since diagnosis and a cancer-related clinician providing the majority of care 
among survivors, taking into account whether women received follow-up care instructions. We 
hypothesize that women with fewer years since diagnosis will be more likely to report that a 
cancer-related clinician is providing the majority of their care compared to those with more years 
since diagnosis.  
 
METHODS 
Data collection and target population 
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This study is a secondary data analysis using the 2010 BRFSS questionnaire, 
administered by the Centers for Disease Control and Prevention (CDC). The sampling 
methodology, data collection procedures, and response rate of the 2010 BRFSS have been 
described elsewhere (120). Briefly, BRFSS is an annual telephone-administered questionnaire 
designed to assess behavioral risk factors in the US adult population (120). The Council of 
American Survey Research Organizations (CASRO) response rate for the core 2010 BRFSS 
questionnaire was 54.6 % (121). While all respondents are asked the BRFSS core module, only 
respondents from nine states (AL, CT, IN, MA, MO, NM, OH, SD, and WI) and Guam 
participated in the optional cancer survivorship module (122). For this study, female breast 
cancer survivors living in the nine US states who reported having a breast cancer diagnosis (and 
no other type of cancer) at ≥18 years of age and were no longer receiving treatment for cancer 
were included in the sample (N=1024; 21 women were excluded—17 had insufficient age-
related data and 4 respondents from Guam were breast cancer survivors and excluded due to this 
study’s focus on US survivor plan recommendations). 
Measures 
Measures selected from the core module were age at time of interview, race, annual 
household income, employment status, health insurance status, marital status, education, 
cardiovascular disease (CVD) status, body mass index (BMI), whether the respondent had a 
primary care provider, and whether the respondent had a routine physical in the last year (122). 
Measures relating to breast cancer survivorship were type of cancer diagnosis, age at cancer 
diagnosis, number of cancers diagnosed, current treatment status, receiving follow-up 
instructions about routine cancer checkups after completing treatment, and type of clinician who 
provides the majority of the respondent’s care. 
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Primary outcome and independent variables 
The clinician providing the majority of care after treatment completion was recoded into 
three categories: cancer-related (i.e., gynecologic oncologist, medical oncologist, radiation 
oncologist, general surgeon, plastic surgeon, or cancer surgeon), primary care (i.e., family 
practitioner or internist), or other clinician (i.e., urologist, other). Years since diagnosis was 
calculated by subtracting age at time of breast cancer diagnosis from age at time of interview. 
Years since diagnosis was further categorized to reflect transition points in care after cancer 
diagnosis based on ASCO and NCCN breast cancer follow-up guidelines (70, 71). The ASCO 
guidelines state that, depending on stage of diagnosis, follow-up care can be transferred to a 
primary care physician 1 year after diagnosis (71). ASCO also recommends physical 
examinations every 3–6months for the first 3 years, and every 6–12 months for years 4 and 5 
post-treatment, while NCCN recommends an exam every 6–12 months for 5 years (70, 71). Also, 
both ASCO and NCCN recommend annual exams 5 years post-diagnosis (70, 71). Thus, years 
since diagnosis categories were 0–1, 2–3, 4–5, and 6+years. 
Covariates 
Possible confounders were recoded into the following categories: age (27–49 years of 
age, 50–64 years of age, 65–97 years of age), race (white, other), annual household income 
(<$25,000, $25,000–<$75,000, ≥$75,000), employment status (employed for pay, not employed 
for pay, retired), health insurance coverage (yes, no), marital status (married, not married), 
education (≤high school, some college, college degree), receiving instructions for cancer follow-
up care (yes, no), BMI (underweight/normal, <25 kg/m2; overweight, 25 to ≤30 kg/m2; obese, 
>30 kg/m2), diabetes (yes, no), and CVD (any history of heart attack, stroke, angina, or coronary 
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heart disease; no history). A three-level variable was created to assess how regularly breast 
cancer survivors access care in general, which could be a function of the number of providers a 
woman sees. This variable was created by combining whether a woman had a routine checkup in 
the last year and the number of providers the respondent considered to be their primary provider 
(checkup in the last year with ≥2 providers, checkup in the last year with 1 provider, no checkup 
in the last year).  
Statistical analysis 
SAS/STAT® software (version 9.2; SAS Institute Inc.) procedures PROC FREQ and 
PROC LOGISTIC were used to perform the statistical analysis. Although it is common to take 
into account the BRFSS probabilistic sampling scheme, this was not done for these analyses as 
the population weights are not representative of the selected sample of breast cancer survivors 
given that the cancer survivorship module was only administered in nine states. Descriptive 
characteristics were calculated for all respondents and stratified by categories of years since 
diagnosis. 
To assess the associations between years since diagnosis and a cancer-related clinician 
providing the majority of care, multivariate logistic regression was performed. Provider type 
was limited to cancer-related clinician versus primary care (referent) since these two provider 
types are most likely to be caring for women with breast cancer (n=132 excluded) (79). Age was 
also restricted to only include those who were 50 years of age or older at time of diagnosis 
because the prognosis of those diagnosed before 50 years is different than the prognosis of those 
who are diagnosed at an older age (123, 124) and due to the small sample size (n=44 excluded). 
Race and age were assessed for effect modification as they are common effect modifiers in 
cancer survival (1, 123), but neither was found to modify the association between years since 
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diagnosis and provider type. Potential differences by state were also assessed (e.g., health 
insurance coverage, health-care utilization); however, since no significant differences existed, 
analyses did not include state as a covariate. After assessing confounding, the final multivariate 
model adjusted for age, annual household income, and receiving instructions for cancer 
follow-up care.  
 
RESULTS 
Overall respondent characteristics 
Respondent characteristics are presented in Table 4.1. The majority of respondents were 
65 years of age or older (65.4 %) and reported having had a routine checkup in the last year with 
only one provider who they felt was their primary doctor (77.8 %), and receiving cancer follow-
up instructions after completing cancer-related therapy (77.8 %). The prevalence of 
comorbidities such as diabetes (14.1 %) and CVD (16.0 %) was relatively low; however, about 
two thirds of respondents were overweight or obese (59.0 %). A primary care provider was 
reported most frequently as the type of clinician providing the majority of care (75.0 %). 
Respondent characteristics by years since diagnosis  
The proportion of women in each age category varied greatly across years since 
diagnosis. The unadjusted proportion of women who reported being employed was highest 
among those 0–1 year since diagnosis (42.8 %) while the proportion of women who were retired 
was highest among those 6+years since diagnosis (54.1 %). The proportion of women who 
reported having a routine checkup in the last year with ≥2 providers as their primary doctor was 
higher for women who were more recently diagnosed (∼12 % for women 0–1 year and 2–3 years 
since diagnosis). While a primary care provider reportedly provided the majority of care, the 
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proportion of women reporting seeing a cancer-related clinician for their care was highest for 
women 0–1 year since diagnosis.  
Years since diagnosis and type of clinician providing care 
After adjusting for confounders, all women 3 years or less since diagnosis were 
significantly more likely to report that a cancer-related clinician provided the majority of their 
care compared to women 6+years since diagnosis (0–1 year, odds ratio (OR)=2.11, 95 % 
confidence interval (CI) 1.04–4.30; 2–3 years, OR=2.55, 95 % CI 1.43–4.55; see Table 4.2). 
Women who were 50–64 years of age were 2.00 times more likely to have a cancer-related 
clinician providing the majority of their care (95 % CI 1.30–3.06) compared to those 65+years of 
age. Compared to women who reported not receiving follow-up cancer care instructions, women 
who reported receiving instructions were 3.72 times more likely to have a cancer-related 
clinician providing the majority of their care (95 % CI 1.75–7.95). 
 
DISCUSSION 
To our knowledge, this is the first study investigating the patterns of post-treatment care 
among short- and long-term US female breast cancer survivors in a general population. We 
found that the majority of female cancer survivors reportedly received the majority of their care 
after completing treatment from a primary care clinician. In addition, as hypothesized, women 
who were 3 years or less since diagnosis were significantly more likely to see a cancer-related 
clinician for their care compared to their counterparts (i.e., women 6+years since diagnosis) as 
were younger women (50–64 years of age) in relation to those 65+years of age. Further, women 
who received follow-up care instructions were more than 3 times as likely to see a cancer-related 
clinician for the majority of their care.  
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Type of clinician providing care 
In our study, the type of clinician women reported as providing the majority of their care 
was a primary care provider, which is different than the findings of others who found that 
follow-up care for breast cancer survivors was largely provided by oncologists or cancer 
specialists (79, 86, 89). Patients in previous studies were significantly younger than the women 
in our study population (mean ages 56.5 (79) and 60.7 (89) versus 69.4 in the current study), 
which could partially explain this difference, as women 50–64 years of age in this study were 
more likely to report cancer-related care compared to women 65 and older. Further, previous 
study populations differed from those of our study in that they included women from specific 
health systems (84, 86), participants in intervention studies (87, 89), or women in SEER-
Medicare-linked data, which only included women who were 60 years of age or older (85, 88). 
Interestingly, breast cancer survivors have reported a preference for their cancer follow-up to be 
with a cancer-related specialist (89, 125), which appears contrary to our findings since most 
women were receiving the majority of their care in primary care. However, the time since 
treatment completion is longer in this study than in previous studies (79, 84, 87, 89), which could 
be related to this finding. Also, while the question, “What type of doctor provides the majority of 
your health care?”, was only asked within the cancer survivorship module of respondents who 
reported a cancer diagnosis and were no longer receiving treatment, it did not specifically ask 
about cancer follow-up care. Thus, there is the potential for misinterpretation and 
misclassification of our outcome of interest. For example, people with comorbidities might see 
their primary care provider often, which could change their response regardless of the cancer-
related context of the questions. However, no measures of comorbidities (e.g., diabetes, CVD, 
and BMI) were confounders or substantially changed the model estimates in the multivariate 
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models; thus, we present more parsimonious models. Also, having multiple providers (i.e., ≥2 
providers) as a primary provider was not a confounder. 
Years since diagnosis and type of clinician providing care 
Among a large sample of breast cancer survivors, women three or less years since 
diagnosis were significantly more likely to report that a cancer-related clinician provided the 
majority of their care, which was consistent with our original hypothesis that women with fewer 
years since diagnosis would be more likely to report that a cancer-related clinician is providing 
the majority of their care compared to those with more years since diagnosis. To our knowledge, 
no studies have investigated the association between time since diagnosis and the type of 
physician providing the majority of care. However, most breast cancer recurrences occur during 
the second year after diagnosis (126), and women with recurrence would most likely return to 
oncology care for treatment, which could explain this pattern of physician care. Information 
on cancer recurrence was not included in the BRFSS cancer module, nor was data on the type of 
clinician breast cancer survivors would prefer to see for their follow-up care. The majority of the 
research on follow-up care patterns among breast cancer survivors has been described using data 
collected before the publication of the IOM survivorship report—approximately 5 years before 
the 2010 BRFSS data collection (84-88)—and follow-up patterns seen today could therefore be 
different. Thus, we examined a multivariate model excluding women 6+years since diagnosis so 
that the IOM guidelines would have been in place for all women in the sample. We found that 
the patterns of associations were similar with women 0–1 and 2–3 years since diagnosis being 
more likely to report that a cancer-related clinician provided the majority of their care compared 
to women 4–5 years since diagnosis. Thus, it appears that as of the time of BRFSS 2010 data 
collection, the patterns of care had not changed significantly since the IOM report publication. 
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Follow-up care patterns of breast cancer survivors have the potential to change more drastically 
as time since the IOM report publication increases and as new policies directing the post-
treatment care of breast cancer survivors are established. 
Recommendations for follow-up care 
Although originally a variable included as a covariate for adjustment, receiving follow-up 
care instructions had the largest impact on the type of clinician providing the majority of care. 
Our finding could indicate that cancer-related clinicians using survivorship care plans are 
recommending that patients stay in cancer-related care. This finding is similar to that of Jabson et 
al. who found that survivors who received follow-up care instructions were more likely to see an 
oncologist for their follow-up care (90), and is not surprising given the Potosky et al. finding, 
using a nationally representative survey of oncologists, that only 23 % believe primary care 
providers have the skills needed for breast cancer follow-up (127). Because of the potential 
impact of the IOM report on the utilization of follow-up guidelines, we again considered 
examining breast cancer survivors diagnosed since the publication of the IOM report. When 
women 6+years since diagnosis were removed, with only one exception, all women who 
reported receiving follow-up instructions also reported that a cancer-related clinician provided 
the majority of their care (data not shown). Thus, it seems that since the publication of the IOM 
guidelines, cancer follow-up instructions result in cancer-related care immediately after 
treatment completion. Regardless of the potential limited capacity and cost-related issues of 
oncology follow-up care, without clear recommendations about the type of provider who should 
participate in care as survival time increases, it is unclear whether cancer-related care physicians 
will promote transitions to primary care. The format of follow-up care instructions (i.e., written 
or verbal) can cause differences in recommended and received cancer surveillance (128); 
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therefore, we explored whether the format of the follow-up instructions received impacted the 
outcome. The same pattern of association was found; however, almost 10 % of respondents were 
missing (n=100) since the question about format of follow-up care instructions was only asked of 
respondents who reported receiving follow-up instructions. Thus, our final models include 
receipt of follow-up care instructions, not format. 
Limitations 
Our study has several limitations which need to be considered. First, some relevant 
information about breast cancer survivors was not collected in the 2010 BRFSS questionnaire. 
For example, stage of breast cancer diagnosis and the use of adjuvant therapies like tamoxifen 
were not captured. Stage and the use of adjuvant therapies could impact the type of provider 
breast cancer survivors see for their care. Also, we do not know the exact time since treatment 
completion and instead used years since diagnosis, similar to other studies examining the 
patterns of cancer follow-up (79, 84, 85, 88, 89). All women had completed treatment, and years 
since diagnosis was calculated by subtracting age at time of interview from age at cancer 
diagnosis. Both ages were captured as whole numbers; thus, people could be misclassified into 
the wrong category for years since diagnosis. However, this method was used by the Centers 
for Disease Control and Prevention to classify cancer survivors in a recent publication (119). 
Also, the question ascertaining the type of clinician providing the majority of care did not 
include response categories for nurse practitioner or other types of non-physician provider. 
Recall bias is possible since all data are self-reported. While BRFSS is generally representative 
of the entire US population, generalizability is limited in this study because only nine states 
chose to administer the optional cancer survivorship module and the care patterns for one type of 
cancer diagnosis are assessed. Further, while the survivorship module response rate was similar 
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to the core questionnaire (∼57 % of the total eligible sample in the participating states answered 
the first survivorship module question to determine if they were ever diagnosed with cancer), we 
do not know the prevalence of survivorship among non-responders. Lastly, while the temporality 
of associations is generally unknown in cross-sectional studies, we used a time dependent 
independent variable, which preceded the outcome, so temporality is less of a concern for this 
study. 
Conclusions 
Similar cancer-related outcomes exist for those who see a primary care clinician versus 
those who see a cancer-related clinician (80, 83), and the IOM report, From Cancer Patient to 
Cancer Survivor: Lost in Transition, recommends post-treatment follow-up care but does not 
detail the type of physician who should provide this care (68). This comprehensive examination 
of the post-treatment care patterns of female breast cancer survivors provides relevant 
information for future planning and policy development. In general, survivors report receiving 
the majority of their care from primary care providers; however, those with follow-up care 
instructions are more apt to receive care from cancer-related clinicians. Thus, to address capacity 
issues as the number of US cancer survivors increases, women would likely be very accepting of 
policies that promote post-treatment care in a primary care setting particularly if primary care 
continues to lead to similar outcomes as cancer-related care for breast cancer survivors. Further, 
a shared model of care that includes transitioning from cancer-related care to primary care (129, 
130) has promise for ensuring appropriate care as survivors live longer. 
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Table 4.1. Breast cancer survivor respondent characteristics, BRFSSa 2010 
  
Years since diagnosis 
 
Total 0–1  2–3 4–5 6+  
 
 N = 1,024 n = 70  n = 104  n = 113 n = 737 
Variable Percent Percent Percent Percent Percent 
Years since diagnosis: Mean 
(standard error) 
12.3 (0.31) 0.71 
(0.05) 
2.47 
(0.05) 
4.58 
(0.05) 
16.0 (0.35) 
Clinician providing majority of 
care 
     
 
Oncologist/cancer related 
careb 
16.0 30.0 29.8 21.2 11.9 
 
Primary carec 75.0 58.6 62.5 70.8 79.0 
 
Otherd 9.0 12.4   7.7   8.0 9.1 
Age      
 
27–49e 4.3 12.9   6.7    8.9 2.4 
 
50–64 30.3 40.0 35.6 34.5 28.0 
 
65–99f 65.4 47.1 57.7 56.6 69.6 
Race      
 
White 90.2 88.6 86.5 89.4 91.0 
 
Other   9.8 11.4 13.5 10.6   9.0 
Annual household income      
 
 <$25,000 33.8 35.1 36.1 33.0 33.4 
 
$25,000–<$75,000 45.5 42.1 43.0 45.1 46.3 
 
≥$75,000 20.7 22.8 20.9 21.9 20.3 
Employment status      
 
Not employed 18.3 22.9 20.2 18.6 17.5 
 
Employed 31.3 42.8 36.5 38.1 28.4 
 
Retired 50.5 34.3 43.3 43.4 54.1 
Health insurance   
 
  
 
Yes 96.9 97.1 98.1 97.3 96.6 
 
No   3.1   2.9   1.9   2.7   3.4 
Marital status   
 
  
 
Married 41.0 43.5 42.3 46.4 39.8 
 
Not married 59.0 56.5 57.7 53.6 60.2 
Education      
 
≤High school 38.7 40.0 36.5 32.1 39.8 
 
Some college 28.2 20.0 27.9 35.8 27.9 
 
College degree 33.2 40.0 35.6 32.1 32.3 
Routine check-up in the last year      
 
Yes, has ≥2 providers     8.6 12.9 12.5   8.0    7.7 
 
Yes, has 1 provider 77.8 77.1 74.0 81.4 77.9 
 
No 13.6 10.0 13.5 10.6 14.4 
Instructions for cancer follow-up 
careg 
     
 
Yes 77.8 91.4 85.6 92.0 73.1 
 
No 22.2   8.6 14.4   8.0 26.9 
BMI      
 
Underweight/Normalh 41.0 38.5 27.1 36.9 43.7 
 
Overweighti 35.0 32.3 47.9 32.0 33.9 
 
Obesej 24.0 29.2 25.0 31.1 22.4 
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Diabetes      
 
Yes 14.1 10.0 16.4 11.5 14.6 
 
No 85.9 90.0 83.6 88.5 85.4 
Cardiovascular diseasek      
 
Yes 16.0 11.4 10.6 22.1 16.3 
 No 84.0 88.6 89.4 77.9 83.7 
a. BRFSS = Behavioral Risk Factor Surveillance System 
b. Gynecologist oncologist, medical oncologist, radiation oncologist, general surgeon, cancer surgeon or 
plastic surgeon 
c. Family practitioner, internist  
d. Urologist, other  
e. Age of youngest survivor  
f. Age of oldest survivor 
g. Instructions given to patient upon completion of cancer treatment about cancer follow-up care 
h. Body mass index <25 Kg/m2  
i. Body mass index 25 to ≤30 Kg/m2  
j. Body mass index >30 Kg/m2  
k. Any history of heart attack, stroke, angina or coronary heart disease 
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Table 4.2. Association between years since diagnosis and a cancer-related clinician providing the 
majority of care, BRFSSa 2010 
  
Clinician providing majority of care 
 
  
Cancer-relatedb Primary carec 
 
  
n =146 n= 746 
 Variable Percent Percent ORd (95% CI)e 
Age 
    
 
50–64 48.0 28.7 2.00 (1.30–3.06) 
 
65–99f 52.0 71.3 1.00 (ref) 
Annual household income 
   
 
 <$25,000 29.8 34.7 1.15 (0.63–2.08)  
 
$25,000–<$75,000 47.6 45.7 1.08 (0.64–1.83) 
 
≥$75,000 22.6 19.6 1.00 (ref) 
Instructions for cancer follow-up careg 
  
 
Yes 92.5 74.9 3.72 (1.75–7.95) 
 
No   7.5 25.1 1.00 (ref) 
Years since diagnosis 
   
 
0–1  11.0   5.0 2.11 (1.04–4.30) 
 
2–3 17.8   8.4 2.55 (1.43–4.55) 
 
4–5 14.4 10.2 1.68 (0.93–3.06) 
  6+  56.8 76.4 1.00 (ref) 
a. BRFSS = Behavioral Risk Factor Surveillance System 
b. Gynecologist oncologist, medical oncologist, radiation oncologist, general surgeon, cancer surgeon or 
plastic surgeon 
c. Family practitioner, internist  
d. OR = Odds ratio and  
e. 95% CI = 95% confidence interval  
f. Age of oldest survivor   
g. Instructions given to patient upon completion of cancer treatment about cancer follow-up care 
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Chapter 5: Summary 
 
 
 
The purpose of this dissertation was to increase our understanding of CRCS decisional 
conflict and breast cancer survivorship care with a focus on potential applications in future 
research studies designed to change behaviors and evidence-based guidelines along the cancer 
control continuum. Specifically, this dissertation: 1) assessed CRCS decisional conflict in a 
general population by describing the distribution of CRCS decisional conflict and determining 
respondent characteristics associated with high total and subscale-specific decisional conflict, 2) 
used the Theory of Triadic Influence as a framework to model the determinants of CRCS 
decisional conflict and assess the relationship between CRCS decisional conflict and 
colonoscopy adherence, and 3) assessed the patterns of post-treatment breast cancer care.   
Colorectal cancer screening decisional conflict 
The first two studies of this project examined CRCS decisional conflict using a general 
population sample of adults from six non-urban communities in MN. The study population 
included white, non-Hispanic respondents at average-risk for CRC who answered all 16 items of 
the decisional conflict scale (N=1,268). In the first study, total and subscale-specific CRCS 
decisional conflict was dichotomized into high (≥25) and low (<25) decisional conflict. Over half 
of respondents had high total or subscale-specific decisional conflict. Several respondent 
characteristics were associated with total and subscale specific decisional conflict. For example, 
greater colonoscopy barriers (OR= 1.04; 95% CI: 1.02-1.05) and greater CRCS-specific 
confusion (OR=1.12; 95% CI: 1.10-1.15) were positively associated with high total decisional 
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conflict, while greater CRCS-specific self-efficacy was inversely associated with high total 
decisional conflict (OR= 0.85; 95% CI: 0.80-0.90). A healthcare provider not discussing CRCS 
options was associated with a greater likelihood of high decisional conflict (OR=1.67; 95% CI: 
1.18–2.37). Education, Medicare eligibility, and control preferences were associated with high 
total or some of the decisional conflict subscales. 
In the second study, the Theory of Triadic Influence was used as a framework to guide 
the development of a model describing the interrelationships between the previously described 
psychosocial factors and other CRCS-specific characteristics with CRCS decisional conflict and 
colonoscopy adherence. Decisional conflict was included as an observed continuous variable 
using a factor score obtained from a one-factor model using the five subscale scores as 
indicators. After refining the model, several respondent characteristics were found to be 
associated with CRCS decisional conflict. Specifically, greater CRCS confusion and greater 
colonoscopy barriers were associated with higher decisional conflict (standardized total 
effects=0.39 and 0.42, respectively; p-values <0.01). A greater number of CRCS options 
discussed with a healthcare provider was associated with lower levels of decisional conflict 
(standardized total effect=-0.17, p-value < 0.01). CRCS confusion mediated the association 
between colonoscopy barriers and decisional conflict (standardized indirect effect=0.13, p-value 
<0.01) as well as the association between the number of CRCS options discussed with a 
healthcare provider and decisional conflict (standardized indirect effect=-0.08, p-value <0.01). 
Greater decisional conflict was associated with increased probability of non-adherence to 
colonoscopy recommendations (i.e., not having colonoscopy in the last 10 years) indirectly 
through decreasing CRCS self-efficacy and an increase in the probit of not intending to have 
CRCS compared to intending to have CRCS (standardized total effect=0.14. p-value < 0.01). The 
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model explained 40.5% of the variance in total decisional conflict and 45.9% of the variance in 
colonoscopy adherence.  
The findings from these first two studies are directly applicable to future CRCS 
intervention studies. In a large, general population not restricted based on any additional 
characteristics, levels of CRCS decisional conflict were consistently higher than what has been 
found in previous CRCS studies (23-28). The high levels of CRCS decisional conflict found in 
this study warrants that future studies continue to measure and assess associations with CRCS 
decisional conflict in increasingly generalizable populations. Including more generalizable 
populations would provide the opportunity to investigate the association between race/ethnicity 
and culture and decisional conflict, which we were not able to do in our racially homogenous 
population. While the data used for the first two studies was cross-sectional, the data come from 
an ongoing longitudinal study; thus, these associations can subsequently be evaluated over time. 
The results of the first study also provided new information about respondent 
characteristics associated with total and subscale-specific decisional conflict. Respondent 
characteristics colonoscopy barriers, CRCS-specific confusion, self-efficacy, and intention, and 
CRCS test preference were associated with total decisional conflict as well as subscale-specific 
decisional conflict, while other characteristics control preferences, education, and Medicare age-
eligibility were only significantly associated with total or a some of the decisional conflict 
subscales. While a bigger impact might be expected by addressing factors associated with all 
aspects of decisional conflict (i.e. total and all subscales), the additional significant relationships 
that were identified can also be considered in future studies aimed at decreasing decisional 
conflict and ultimately increasing CRCS adherence. 
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Also, to our knowledge, this is the first time that the interrelationships of CRCS-specific 
psychosocial and other health behaviors have been assessed with CRCS decisional conflict and 
colonoscopy adherence. For the determinants of CRCS decisional conflict, while we found that 
greater colonoscopy barriers, and greater confusion as well as a healthcare provider not 
discussing CRCS options were associated with an increased odds of high decisional conflict in 
the predictive models, our understanding of the interrelationships of these three characteristics 
was refined using SEM. Colonoscopy barriers, CRCS confusion and discussing CRCS options 
are modifiable factors and hold great promise as potential constructs to target in future 
intervention studies aimed at increasing CRCS both at the individual- and practice-level. 
Intervention studies to decrease test-specific barriers and CRCS-specific confusion have recently 
started (91, 111), and there are a few clinic-based interventions designed to change patient-
provider conversations about CRCS, which could ultimately change the number of CRCS 
options that are discussed (64, 108). Of particular note is the potential promise of shared decision 
interventions in decreasing CRCS decisional conflict. Shared decision making interventions 
promote a discussion of the possible options in a health decision between two people (typically a 
healthcare professional and a patient), to help people make a decision that is most in line with 
their preferences and values (118). Because this type of intervention promotes discussion of 
options, it has the potential to address CRCS confusion, decrease test-specific barriers, and 
increase the number of options discussed. 
An important needed next step for improving our understanding of CRCS decisional 
conflict is to include a measure of CRCS decisional conflict in studies with even larger sample 
sizes so that alternative modeling techniques can continue to be used to understand the complex 
interrelationships between CRCS decisional conflict and CRCS adherence. While we were able 
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to expand our understanding of the interrelationships between decisional conflict, psychosocial 
and other CRCS-specific characteristics, and colonoscopy adherence more work is still needed to 
fully understand these associations. For example, due to sample size and the complexity of our 
initial model, not all potential pathways or variables of interest could be tested. Even without 
these pathways and variables, the final model was still able to explain a large amount (40-45%) 
of the variance in CRCS decisional conflict and colonoscopy adherence, but more than 50% of 
the variance in both remains to be explained. Adding specific feedback loops as specified in the 
TTI and additional variables to the model could help increase the amount of variance explained. 
For example, experiencing CRCS in the past could feedback to impact someone’s CRCS test 
preference, test-specific barriers, and decisional conflict so at least three feedback loops could be 
added to improve our model. A previous study that examined decisional conflict included pros 
and cons schema, decisional anxiety, and perceived risk of prostate cancer (29), which were all 
associated with decisional conflict for prostate specific antigen testing. These constructs might 
also impact CRCS decisional conflict but measures were not included on the CRCS-WISDM 
general population questionnaire. Therefore, future models could be enhanced by including these 
variables.  
Previous interventions related to CRCS that also included a measure of CRCS decisional 
conflict were not able to significantly increase CRCS adherence in the intervention compared to 
the control group, even if decisional conflict was significantly reduced in the intervention groups 
(24-26), calling into question the utility of decreasing CRCS decisional conflict in future 
intervention studies. Importantly, while the first study of this project did not find a significant 
association between CRCS decisional conflict and CRCS adherence, the second study of this 
project found that greater decisional conflict was significantly associated with reduced 
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colonoscopy adherence; however, the association was completely mediated through CRCS-
specific self-efficacy and intention. It may seem like these findings are discrepant; however 
when thinking about the unique aspects of the first and second studies these seemingly discrepant 
findings can be explained.  
One explanation is related to the finding that decisional conflict was only indirectly 
associated with colonoscopy in the second study. In a mediation model, the crude association 
between an exposure and outcome of interest provides an estimate of the total effect. Then, the 
crude association is reduced after a mediator is added to the model. The remaining association 
after adding the mediator to the model is the direct effect between the exposure and outcome of 
interest (the indirect effect is adjusted away because of inclusion of the mediator). In the first 
study, it is not surprising that no significant direct association was found between decisional 
conflict and CRCS adherence in the final total decisional conflict model because the mediators of 
that association (as identified in the second study) were also included in the final model. 
Including the mediators in the final model for a completely mediated effect would have removed 
a significant association between decisional conflict and CRCS adherence.  
Another explanation relates to statistical power. In both studies, CRCS and colonoscopy 
adherence was fairly high (~75% for both). In the first study, we considered a three-level 
variable of CRCS adherence while in the second study, a dichotomous variable was used for 
colonoscopy adherence. However, because of the small number of respondents who were 
overdue or never screened for CRCS, it is possible that there was not enough power to detect 
statistically significant direct relationships. Specifically, in the first study, the point estimates for 
CRCS adherence were 1.39 and 1.70 for respondents who were overdue and never screened, 
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respectively. These large point estimates suggest that given a larger sample size, a direct 
association between CRCS adherence and high decisional conflict might have been found.  
By extrapolating our findings of the significant association between decisional conflict 
and colonoscopy adherence to overall CRCS adherence, it is reasonable to think that existing 
intervention materials already shown to impact CRCS-specific self-efficacy and intention could 
be enhanced by including material designed to decrease CRCS decisional conflict to have the 
largest impact. Further, intervention studies aiming to increase CRCS by reducing CRCS 
decisional conflict might benefit by also measuring CRCS self-efficacy and CRCS intention. 
This information could be used to investigate potential reasons why future decisional conflict 
interventions are or are not successful at increasing CRCS adherence and would contribute to 
increasing our understanding of the mechanisms that impact colonoscopy adherence.  
Lastly, future interventions aiming to increase CRCS adherence should include 
components to decrease CRCS decisional conflict to see if decreasing decisional conflict is able 
to increase CRCS adherence. By developing and testing interventions at multiple levels 
specifically designed to decrease decisional conflict, we can better understand its potential for 
increasing CRCS uptake.  
Breast cancer survivorship care 
The third study of this project assessed the patterns of breast cancer survivorship care 
using a population of breast cancer survivors from the 2010 BRFSS who responded to specific 
questions about cancer survivorship. The majority of breast cancer survivors, regardless of years 
since diagnosis, reported that a primary care clinician provided the majority of their care. In the 
multivariable logistic regression model, women who had fewer years since diagnosis and women 
who had received post-treatment follow-up instructions were more likely to report that a cancer-
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related clinician provided the majority of their care. These findings suggest that breast cancer 
survivors might be open to policies or organizational-level guidelines that promote post-
treatment follow-up care in primary care settings, as opposed to oncology-only based follow-up. 
In addition, models of care where primary care and cancer-related clinicians use a shared 
approach for cancer follow-up care might be acceptable to survivors.  
Given the strong association between post-treatment follow-up care instructions and the 
type of clinician reportedly responsible for the majority of survivors’ care, it appears that 
instructions have a large potential to be successful in guiding the care patterns of breast cancer 
survivors in the future. Also, because of the large impact that receiving post-treatment plans had 
on perceived healthcare utilization behaviors, additional research is needed to evaluate the 
barriers and facilities of creating care plans in the oncology setting so that these important 
resources can continue to be used by cancer survivors.    
More work is needed to better understand the intersection of perceived and actual 
healthcare utilization patterns to continue to guide policy development. For example, our study 
was able to assess the perception of the clinician responsible for the majority of care, but we 
were unable to compare perception to actual use. While previous studies using claims data were 
able to see that both primary care and cancer-related clinicians were seen after treatment 
completion, but were not able to evaluate survivors’ perception. Future studies assessing post-
treatment care among breast cancer survivors should consider bridging both areas by assessing 
survivors’ perception of who is responsible for their care and actual follow-up care patterns. 
Further, continued research is needed to evaluate the health-related outcomes including 
satisfaction with post-treatment care by different types of provider follow-up.   
Conclusion 
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In short, this dissertation provides information to improve our understanding of factors 
associated with two specific behaviors along the cancer control continuum: CRCS adherence and 
breast cancer survivorship care. Findings can inform future research studies and evidence-based 
guidelines to change behaviors at multiple levels. By changing behaviors, the burden of cancer 
can be reduced across the cancer control continuum.  
 
  
  
91 
 
 
 
 
 
 
List of References 
  
92 
 
 
 
 
 
 
List of References 
 
 
 
1. American Cancer Society. Cancer facts and figures, 2015. Atlanta, GA: American Cancer 
Society, 2015. 
2. National Cancer Institute. [Internet]. Cancer control continuum.[cited 2015 April 17]. 
Available from: http://cancercontrol.cancer.gov/od/continuum.html. 
3. Klein WM, Bloch M, Hesse BW, McDonald PG, Nebeling L, O'Connell ME, et al. Behavioral 
research in cancer prevention and control: a look to the future. Am J Prev Med. 2014;46(3):303-
11. 
4. U.S. Preventive Services Task Force. Screening for colorectal cancer: U.S. Preventive 
Services Task Force recommendation statement. Ann Intern Med. 2008;149(9):627-37. 
5. U.S. Census Bureau. [Internet]. Age groups and sex: 2010. [cited 2015 April 17]. Available at:  
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_SF1
_QTP1&prodType=table. 
6. Centers for Disease Control and Prevention (CDC). Vital signs: colorectal cancer screening 
test use--United States, 2012. MMWR Morb Mortal Wkly Rep. 2013;62(44):881-8. 
7. U.S. Department of Health and Human Services. Office of Disease Prevention and Health 
Promotion.[Interent]. Healthy People 2020. [cited 2015 April 17]. Available at: 
http://www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicId=5. 
8. National Colorectal Cancer Roundtable. [Internet]. About 80% by 2018. [cited 2015 April 17]. 
Available from: http://nccrt.org/wp-content/uploads/80by2018TalkingPoints.pdf. 
9. Jones RM, Devers KJ, Kuzel AJ, Woolf SH. Patient-reported barriers to colorectal cancer 
screening: a mixed-methods analysis. Am J Prev Med. 2010;38(5):508-16. 
10. Jones RM, Woolf SH, Cunningham TD, Johnson RE, Krist AH, Rothemich SF, et al. The 
relative importance of patient-reported barriers to colorectal cancer screening. Am J Prev Med.  
2010;38(5):499-507. 
11. Vernon SW. Participation in colorectal cancer screening: a review. J Natl Cancer Inst. 
1997;89(19):1406-22. 
93 
 
12. James TM, Greiner KA, Ellerbeck EF, Feng CY, Ahluwalia JS. Disparities in colorectal 
cancer screening: A guideline-based analysis of adherence. Ethn Dis. 2006;16(1):228-33. 
13. Cokkinides VE, Chao A, Smith RA, Vernon SW, Thun MJ. Correlates of underutilization of 
colorectal cancer screening among U.S. adults, age 50 years and older. Prev Med. 2003;36(1):85-
91. 
14. Finney Rutten LJ, Nelson DE, Meissner HI. Examination of population-wide trends in 
barriers to cancer screening from a diffusion of innovation perspective (1987-2000). Prev Med. 
2004;38(3):258-68. 
15. Hsia J, Kemper E, Kiefe C, Zapka J, Sofaer S, Pettinger M, et al. The importance of health 
insurance as a determinant of cancer screening: evidence from the Women's Health Initiative. 
Prev Med. 2000;31(3):261-70. 
16. Zapka JG, Puleo E, Vickers-Lahti M, Luckmann R. Healthcare system factors and colorectal 
cancer screening. Am J Prev Med. 2002;23(1):28-35. 
17. Beeker C, Kraft JM, Southwell BG, Jorgensen CM. Colorectal cancer screening in older men 
and women: qualitative research findings and implications for intervention. J Community Health. 
2000;25(3):263-78. 
18. Frederiksen BL, Jorgensen T, Brasso K, Holten I, Osler M. Socioeconomic position and 
participation in colorectal cancer screening. Br J Cancer. 2010;103(10):1496-501. 
19. James AS, Campbell MK, Hudson MA. Perceived barriers and benefits to colon cancer 
screening among African Americans in North Carolina: how does perception relate to screening 
behavior? Cancer Epidemiol Biomarkers Prev. 2002;11(6):529-34. 
20. Reding DJ, Lappe KA, Krueger M, Kolehouse BL, Steneil D, Leer RA. Cancer screening and 
prevention in rural Wisconsin: the Greater Marshfield Experience. Wis Med J. 1997;96(8):32-7. 
21. Schenck AP, Peacock SC, Klabunde CN, Lapin P, Coan JF, Brown ML. Trends in colorectal 
cancer test use in the Medicare population, 1998-2005. Am J Prev Med. 2009;37(1):1-7. 
22. Thorpe JM, Kalinowski CT, Patterson ME, Sleath BL. Psychological distress as a barrier to 
preventive care in community-dwelling elderly in the United States. Med Care. 2006;44(2):187-
91. 
23. Lewis CL, Golin CE, DeLeon C, Griffith JM, Ivey J, Trevena L, et al. A targeted decision aid 
for the elderly to decide whether to undergo colorectal cancer screening: development and results 
of an uncontrolled trial. BMC Med Inform Decis Mak. 2010;10:54,6947-10-54. 
24. Trevena LJ, Irwig L, Barratt A. Randomized trial of a self-administered decision aid for 
colorectal cancer screening. J Med Screen. 2008;15(2):76-82. 
94 
 
25. Dolan JG, Frisina S. Randomized controlled trial of a patient decision aid for colorectal 
cancer screening. Med Decis Making. 2002;22(2):125-39. 
26. Smith SK, Trevena L, Simpson JM, Barratt A, Nutbeam D, McCaffery KJ. A decision aid to 
support informed choices about bowel cancer screening among adults with low education: 
randomised controlled trial. BMJ. 2010;341:c5370. 
27. Griffith JM, Lewis CL, Brenner AR, Pignone MP. The effect of offering different numbers of 
colorectal cancer screening test options in a decision aid: a pilot randomized trial. BMC Med 
Inform Decis Mak. 2008;8:4,6947-8-4. 
28. Brenner A, Howard K, Lewis C, Sheridan S, Crutchfield T, Hawley S, et al. Comparing 3 
values clarification methods for colorectal cancer screening decision-making: a randomized trial 
in the US and Australia. J Gen Intern Med. 2014;29(3):507-13. 
29. Stephens RL, Xu Y, Volk RJ, Scholl LE, Kamin SL, Holden EW, et al. Influence of a patient 
decision aid on decisional conflict related to PSA testing: a structural equation model. Health 
Psychol. 2008;27(6):711-21. 
30. O'Connor AM. Decisional Conflict Scale, 4th Edition, 1999.   
31. Brondino N, Colombini G, Morandotti N, Podavini F, De Vidovich G, Formica M, et al. 
Psychological correlates of decision-making during prenatal diagnosis: a prospective study. J 
Psychosom Obstet Gynaecol. 2013;34(2):68-74. 
32. O'Connor AM. Validation of a decisional conflict scale. Med Decis Making. 1995;15(1):25-
30. 
33. Ottawa Hospital Research Institute. [Internet]. Decisional conflict scale.[cited 2015 April 
17]. Available at: http://decisionaid.ohri.ca/eval_dcs.html. 
34. O'Connor A. [Internet]. User manual - decisional conflict scale, 2010. [cited 2015 April 17]. 
Available at: 
http://decisionaid.ohri.ca/docs/develop/User_Manuals/UM_Decisional_Conflict.pdf. 
35. Stacey D, Bennett CL, Barry MJ, Col NF, Eden KB, Holmes-Rovner M, et al. Decision aids 
for people facing health treatment or screening decisions. Cochrane Database Syst Rev. 2011 Oct 
5;(10):CD001431. 
36. O'Connor AM, Jacobsen MJ, Stacey D. An evidence-based approach to managing women's 
decisional conflict. J Obstet Gynecol Neonatal Nurs. 2002;31(5):570-81. 
37. Allen JD, Mohllajee AP, Shelton RC, Drake BF, Mars DR. A computer-tailored intervention 
to promote informed decision making for prostate cancer screening among African American 
men. Am J Mens Health. 2009;3(4):340-51. 
95 
 
38. Allen JD, Othus MK, Hart A,Jr, Tom L, Li Y, Berry D, et al. A randomized trial of a 
computer-tailored decision aid to improve prostate cancer screening decisions: results from the 
take the wheel trial. Cancer Epidemiol Biomarkers Prev. 2010;19(9):2172-86. 
39. Costanza ME, Luckmann RS, Rosal M, White MJ, LaPelle N, Partin M, et al. Helping men 
make an informed decision about prostate cancer screening: a pilot study of telephone 
counseling. Patient Educ Couns. 2011;82(2):193-200. 
40. Frosch DL, Bhatnagar V, Tally S, Hamori CJ, Kaplan RM. Internet patient decision support: 
a randomized controlled trial comparing alternative approaches for men considering prostate 
cancer screening. Arch Intern Med. 2008;168(4):363-9. 
41. Gattellari M, Ward JE. A community-based randomised controlled trial of three different 
educational resources for men about prostate cancer screening. Patient Educ Couns. 
2005;57(2):168-82. 
42. Patel K, Ukoli F, Liu J, Beech D, Beard K, Brown B, et al. A community-driven intervention 
for prostate cancer screening in African Americans. Health Educ Behav. 2013;40(1):11-8. 
43. Rubel SK, Miller JW, Stephens RL, Xu Y, Scholl LE, Holden EW, et al. Testing the effects 
of a decision aid for prostate cancer screening. J Health Commun. 2010;15(3):307-21. 
44. Taylor KL, Williams RM, Davis K, Luta G, Penek S, Barry S, et al. Decision making in 
prostate cancer screening using decision aids vs usual care: a randomized clinical trial. JAMA 
Intern Med. 2013;173(18):1704-12. 
45. Volk RJ, Jibaja-Weiss ML, Hawley ST, Kneuper S, Spann SJ, Miles BJ, et al. Entertainment 
education for prostate cancer screening: a randomized trial among primary care patients with low 
health literacy. Patient Educ Couns. 2008;73(3):482-9. 
46. Miller DP,Jr, Spangler JG, Case LD, Goff DC,Jr, Singh S, Pignone MP. Effectiveness of a 
web-based colorectal cancer screening patient decision aid: a randomized controlled trial in a 
mixed-literacy population. Am J Prev Med. 2011;40(6):608-15. 
47. Taylor KL, Davis JL,3rd, Turner RO, Johnson L, Schwartz MD, Kerner JF, et al. Educating 
African American men about the prostate cancer screening dilemma: a randomized intervention. 
Cancer Epidemiol Biomarkers Prev. 2006;15(11):2179-88. 
48. Volk RJ, Hawley ST, Kneuper S, Holden EW, Stroud LA, Cooper CP, et al. Trials of 
decision aids for prostate cancer screening: a systematic review. Am J Prev Med. 
2007;33(5):428-34. 
49. Jimbo M, Rana GK, Hawley S, Holmes-Rovner M, Kelly-Blake K, Nease DE, et al. What is 
lacking in current decision aids on cancer screening? CA Cancer J Clin. 2013;63(3):193-214. 
96 
 
50. Elwyn G, O'Connor A, Stacey D, Volk R, Edwards A, Coulter A, et al. Developing a quality 
criteria framework for patient decision aids: online international Delphi consensus process. BMJ. 
2006;333(7565):417. 
51. Bekker HL, Hewison J, Thornton JG. Understanding why decision aids work: linking process 
with outcome. Patient Educ Couns. 2003;50(3):323-9. 
52. Hall MJ, Manne SL, Winkel G, Chung DS, Weinberg DS, Meropol NJ. Effects of a decision 
support intervention on decisional conflict associated with microsatellite instability testing. 
Cancer Epidemiol Biomarkers Prev. 2011;20(2):249-54. 
 
53. Holzel LP, Kriston L, Harter M. Patient preference for involvement, experienced 
involvement, decisional conflict, and satisfaction with physician: a structural equation model 
test. BMC Health Serv Res. 2013;13:231,6963-13-231. 
 
54. Krist AH, Woolf SH, Johnson RE, Kerns JW. Patient education on prostate cancer screening 
and involvement in decision making. Ann Fam Med. 2007;5(2):112-9. 
 
55. Williams RM, Davis KM, Luta G, Edmond SN, Dorfman CS, Schwartz MD, et al. Fostering 
informed decisions: a randomized controlled trial assessing the impact of a decision aid among 
men registered to undergo mass screening for prostate cancer. Patient Educ Couns.  
2013;91(3):329-36. 
 
56. Smith SK, Trevena L, Simpson JM, Barratt A, Nutbeam D, McCaffery KJ. A decision aid to 
support informed choices about bowel cancer screening among adults with low education: 
randomised controlled trial. BMJ. 2010;341:c5370. 
 
57. Williams RM, Zincke NL, Turner RO, Davis JL, Davis KM, Schwartz MD, et al. Prostate 
cancer screening and shared decision-making preferences among African-American members of 
the Prince Hall Masons. Psychooncology. 2008;17(10):1006-13. 
 
58. Ilic D, Egberts K, McKenzie JE, Risbridger G, Green S. Informing men about prostate cancer 
screening: a randomized controlled trial of patient education materials. J Gen Intern Med. 
2008;23(4):466-71. 
59. Miller SM, Hudson SV, Egleston BL, Manne S, Buzaglo JS, Devarajan K, et al. The 
relationships among knowledge, self-efficacy, preparedness, decisional conflict, and decisions to 
participate in a cancer clinical trial. Psychooncology. 2013;22(3):481-9. 
60. Rawl SM, Champion VL, Scott LL, Zhou H, Monahan P, Ding Y, et al. A randomized trial 
of two print interventions to increase colon cancer screening among first-degree relatives. Patient 
Educ Couns. 2008;71(2):215-27. 
 
61. Jerant A, Kravitz RL, Rooney M, Amerson S, Kreuter M, Franks P. Effects of a tailored 
interactive multimedia computer program on determinants of colorectal cancer screening: a 
randomized controlled pilot study in physician offices. Patient Educ Couns. 2007;66(1):67-74. 
97 
 
62. Ruffin MT,4th, Fetters MD, Jimbo M. Preference-based electronic decision aid to promote 
colorectal cancer screening: results of a randomized controlled trial. Prev Med. 2007;45(4):267-
73. 
63. Jones RM, Vernon SW, Woolf SH. Is discussion of colorectal cancer screening options 
associated with heightened patient confusion? Cancer Epidemiol Biomarkers Prev. 
2010;19(11):2821-5. 
64. Pignone M, Harris R, Kinsinger L. Videotape-based decision aid for colon cancer screening. 
A randomized, controlled trial. Ann Intern Med. 2000;133(10):761-9. 
65. American Cancer Society. Cancer Treatment & Survivorship Facts & Figures 2014-2015. 
Atlanta, GA: American Cancer Society; 2014. 
66. Committee on Improving the Quality of Cancer Care: Addressing the Challenges of an Aging 
Population, Board on Health Care Services, Institute of Medicine. Washington, DC: The 
National Academies Press 2013. 
67. Grunfeld E, Earle CC. The interface between primary and oncology specialty care: treatment 
through survivorship. J Natl Cancer Inst Monogr. 2010;2010(40):25-30. 
68. Hewitt M, Greenfield S, Stovall E, editors. From Cancer Patient to Cancer Survivor: Lost in 
Transition. Washington, DC: The National Academies Press; 2005. 
69. Aziz NM, Rowland JH. Trends and advances in cancer survivorship research: challenge and 
opportunity. Semin Radiat Oncol. 2003;13(3):248-66. 
70. National Comprehensive Care Network. NCCN Clinical Practice Guidelines In Oncology 
(NCCN Guidelines)® Breast Cancer. Version 1.2012. 2012. 
71. Khatcheressian JL, Wolff AC, Smith TJ, Grunfeld E, Muss HB, Vogel VG, et al. American 
Society of Clinical Oncology 2006 update of the breast cancer follow-up and management 
guidelines in the adjuvant setting. J Clin Oncol. 2006;24(31):5091-7. 
72. National Comprehensive Care Network. NCCN Clinical Practice Guidelines In Oncology 
(NCCN Guidelines)® Colon Cancer. Version 2.2015.2015. 
73. Aziz NM. Cancer survivorship research: state of knowledge, challenges and opportunities. 
Acta Oncol. 2007;46(4):417-32. 
74. Earle CC. Failing to plan is planning to fail: improving the quality of care with survivorship 
care plans. J Clin Oncol. 2006;24(32):5112-6. 
75. Faul LA, Shibata D, Townsend I, Jacobsen PB. Improving survivorship care for patients with 
colorectal cancer. Cancer Control. 2010;17(1):35-43. 
98 
 
76. Lichtenfeld L. Cancer care and survivorship planning: promises and challenges. J Oncol 
Pract. 2009;5(3):116-8. 
77. Salz T, Oeffinger KC, McCabe MS, Layne TM, Bach PB. Survivorship care plans in 
research and practice. CA Cancer J Clin. 2012;62(2):101-117. 
78. American Cancer Society. Breast Cancer Facts & Figures 2013-2014. Atlanta, GA: American 
Cancer Society, 2013. 
79. Friese CR, Martinez KA, Abrahamse P, Hamilton AS, Graff JJ, Jagsi R, et al. Providers of 
follow-up care in a population-based sample of breast cancer survivors. Breast Cancer Res Treat. 
2014;144(1):179-84. 
80. Grunfeld E, Levine MN, Julian JA, Coyle D, Szechtman B, Mirsky D, et al. Randomized trial 
of long-term follow-up for early-stage breast cancer: a comparison of family physician versus 
specialist care. J Clin Oncol. 2006;24(6):848-55. 
81. Lewis RA, Neal RD, Williams NH, France B, Hendry M, Russell D, et al. Follow-up of 
cancer in primary care versus secondary care: systematic review. Br J Gen Pract. 
2009;59(564):e234-47. 
82. Friedberg MW, Hussey PS, Schneider EC. Primary care: a critical review of the evidence on 
quality and costs of health care. Health Aff (Millwood). 2010;29(5):766-72. 
83. Grunfeld E, Mant D, Yudkin P, Adewuyi-Dalton R, Cole D, Stewart J, et al. Routine follow 
up of breast cancer in primary care: randomised trial. BMJ. 1996;313(7058):665-9. 
84. Grunfeld E, Hodgson DC, Del Giudice ME, Moineddin R. Population-based longitudinal 
study of follow-up care for breast cancer survivors. J Oncol Pract. 2010;6(4):174-81. 
85. Keating NL, Landrum MB, Guadagnoli E, Winer EP, Ayanian JZ. Surveillance testing 
among survivors of early-stage breast cancer. J Clin Oncol. 2007;25(9):1074-81. 
86. Worster A, Wood ML, McWhinney IR, Bass MJ. Who provides follow-up care for patients 
with early breast cancer? Can Fam Physician. 1995;41:1314-20. 
87. Mandelblatt JS, Lawrence WF, Cullen J, Stanton AL, Krupnick JL, Kwan L, et al. Patterns of 
care in early-stage breast cancer survivors in the first year after cessation of active treatment. J 
Clin Oncol. 2006;24(1):77-84. 
88. Pollack LA, Adamache W, Ryerson AB, Eheman CR, Richardson LC. Care of long-term 
cancer survivors: physicians seen by Medicare enrollees surviving longer than 5 years. Cancer. 
2009;115(22):5284-95. 
99 
 
89. Chubak J, Aiello Bowles EJ, Tuzzio L, Ludman E, Rutter CM, Reid RJ, et al. Perspectives of 
cancer survivors on the role of different healthcare providers in an integrated delivery system. J 
Cancer Surviv. 2014;8(2):229-38. 
90. Jabson JM, Bowen DJ. Cancer treatment summaries and follow-up care instructions: which 
cancer survivors receive them? Cancer Causes Control. 2013;24(5):861-71. 
91. Jones RM, Mink PJ, Britt H, Carlson P, Orr J. The Colorectal Cancer Screening With 
Improved Shared Decision Making (WISDM) Project: Conceptualization and Study Design. In 
preparation. 
92. Jones RM, Mink PJ, Shen Q, Bishop DL, Wiseman KP. Preferences for colorectal cancer 
screening: People want to discuss their options. In preparation. 
93. Jones RM, Mink PJ, Shen Q, Wiseman KP, Bishop DL. Colorectal cancer screening options: 
Are people having the conversations they want to make the decision that is right for them? 36th 
Annual Meeting and Scientific Sessions of the Society of Behavioral Medicine; April 22 - 25, 
2015; San Antonio, TX.  
94. Jones RM, Britt HR, Orr J, Carlson PS, Kramer J. Design of the Colorectal Cancer Screening 
With Improved Shared Decision Making (CRCS-WISDM) project. 7th International Shared 
Decision Making Conference; June 16-19, 2013; Lima, Peru.  
95. Dillman D. Mail and internet surveys: the total design method. 2nd ed. New York: John 
Wiley and Sons; 1999. 
96. Dillman D, Carley-Baxter L. Structural determinants of response rates to 102 nation park 
satisfaction surveys, 1988-1999. Pullman WA: Washington State University; 2000. 
97. Jones R, Magnusson B, Dumenci L, Vernon SW. Measuring barriers to flexible 
sigmoidoscopy and colonoscopy: a validation study. Am J Epidemiology. 
2011;173((Suppl)):S677. 
98. Jones R, Magnusson B, Dumenci L, Vernon SW. Psychometric properties of a fecal occult 
blood test barrier scale. Am J Epidemiology. 2011;173(Suppl):S678. 
99. McQueen A, Tiro JA, Vernon SW. Construct validity and invariance of four factors 
associated with colorectal cancer screening across gender, race, and prior screening. Cancer 
Epidemiol Biomarkers Prev. 2008;17(9):2231-7. 
100. Walsh G, Hennig-Thurau T, Mitchell V. Consumer confusion proneness: scale 
development, validation, and application. Journal of Marketing Management. 2007;23(7-8):697-
721. 
100 
 
101. Vernon SW, Myers RE, Tilley BC. Development and validation of an instrument to 
measure factors related to colorectal cancer screening adherence. Cancer Epidemiol Biomarkers 
Prev. 1997;6(10):825-32. 
102. Degner LF, Kristjanson LJ, Bowman D, Sloan JA, Carriere KC, O'Neil J, et al. Information 
needs and decisional preferences in women with breast cancer. JAMA. 1997;277(18):1485-92. 
103. Vernon SW, Meissner H, Klabunde C, Rimer BK, Ahnen DJ, Bastani R, et al. Measures for 
ascertaining use of colorectal cancer screening in behavioral, health services, and epidemiologic 
research. Cancer Epidemiol Biomarkers Prev. 2004;13(6):898-905. 
104. Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. 3rd ed. Philadelphia, PA: 
Lippincott WIlliams & Wilkins; 2008. 
105. Glenn BA, Herrmann AK, Crespi CM, Mojica CM, Chang LC, Maxwell AE, et al. Changes 
in risk perceptions in relation to self-reported colorectal cancer screening among first-degree 
relatives of colorectal cancer cases enrolled in a randomized trial. Health Psychol. 
2011;30(4):481-91. 
106. Lowery JT, Marcus A, Kinney A, Bowen D, Finkelstein DM, Horick N, et al. The Family 
Health Promotion Project (FHPP): design and baseline data from a randomized trial to increase 
colonoscopy screening in high risk families. Contemp Clin Trials. 2012;33(2):426-35. 
107. Manne SL, Kashy DA, Weinberg DS, Boscarino JA, Bowen DJ, Worhach S. A pilot 
evaluation of the efficacy of a couple-tailored print intervention on colorectal cancer screening 
practices among non-adherent couples. Psychol Health. 2013;28(9):1046-65. 
108. Schroy PC,3rd, Emmons K, Peters E, Glick JT, Robinson PA, Lydotes MA, et al. The 
impact of a novel computer-based decision aid on shared decision making for colorectal cancer 
screening: a randomized trial. Med Decis Making. 2011;31(1):93-107. 
109. Geller BM, Skelly JM, Dorwaldt AL, Howe KD, Dana GS, Flynn BS. Increasing 
patient/physician communications about colorectal cancer screening in rural primary care 
practices. Med Care. 2008;46(9 Suppl 1):S36-43. 
110. Schroy PC,3rd, Emmons KM, Peters E, Glick JT, Robinson PA, Lydotes MA, et al. Aid-
assisted decision making and colorectal cancer screening: a randomized controlled trial. Am J 
Prev Med. 2012;43(6):573-83. 
111. National Institutes of Health. [Internet]. An Interactive Preventive Health Record to 
Increase Colorectal Cancer Screening [cited 2015 May 06]. Available from: 
http://projectreporter.nih.gov/project_info_description.cfm?aid=8816055&icde=24522094&ddpa
ram=&ddvalue=&ddsub=&cr=1&csb=default&cs=ASC. 
112. Holden DJ, Jonas DE, Porterfield DS, Reuland D, Harris R. Systematic review: enhancing 
the use and quality of colorectal cancer screening. Ann Intern Med. 2010;152(10):668-76. 
101 
 
113. Rawl SM, Menon U, Burness A, Breslau ES. Interventions to promote colorectal cancer 
screening: an integrative review. Nurs Outlook. 2012;60(4):172,181.e13. 
114. Wiseman K,P., Mink PJ, Jones RM. Decisional conflict for colorectal cancer screening in a 
general population. In preparation. 
115. Flay B, Snyder F, Petraitis J. The Theory of Triadic Influence. In: DiClemente RJ, Kegler 
MC, Crosby RA, editors. Emerging Theories in Health Promotion Practice and Research. 2nd ed. 
New York: Jossey-Bass; 2009. 
116. Kline R. Principles and Practice of Structural Equation Modeling. 3rd ed. New York: The 
Guilford Press; 2011. 
117. Muthén LK, Muthén BO. Mplus User’s Guide. sixth ed. Los Angeles, CA: Muthén & 
Muthén; 1998-2010. 
118. Makoul G, Clayman ML. An integrative model of shared decision making in medical 
encounters. Patient Educ Couns. 2006;60(3):301-12. 
119. Centers for Disease Control and Prevention (CDC). Cancer survivors--United States, 2007. 
MMWR Morb Mortal Wkly Rep. 2011;60(9):269-72. 
120. Center for Disease Control and Prevention. [Internet]. Overview: BRFSS 2010 [cited 2015 
April 17]. Available from: http://www.cdc.gov/brfss/annual_data/2010/overview_10.pdf. 
121. Center for Disease Control and Prevention. [Internet]. Behavioral Risk Factor Surveillance 
System 2010 Summary Data Quality Report (Version #1 - Revised: 05/02/2011). [cited 2015 
April 17]. Available from: 
ftp://ftp.cdc.gov/pub/data/brfss/2010_summary_data_quality_report.pdf. 
122. Center for Disease Control and Prevention. [Internet].Questionnaires: Modules by category 
(2010) [cited 2015 April 17]. Available from: 
http://apps.nccd.cdc.gov/BRFSSModules/ModByCat.asp?Yr=2010. 
123. Azrad M, Demark-Wahnefried W. The association between adiposity and breast cancer 
recurrence and survival: A review of the recent literature. Curr Nutr Rep. 2014;3(1):9-15. 
124. American Cancer Society. Breast Cancer Facts & Figures 2011-2012. Atlanta GA: 
American Cancer Society; 2012. 
125. Roorda C, de Bock GH, Scholing C, van der Meer K, Berger MY, de Fouw M, et al. 
Patients' preferences for post-treatment breast cancer follow-up in primary care vs. secondary 
care: a qualitative study. Health Expect. 2014. doi:10.1111/hex.12189. 
126. Saphner T, Tormey DC, Gray R. Annual hazard rates of recurrence for breast cancer after 
primary therapy. J Clin Oncol. 1996;14(10):2738-46. 
102 
 
127. Potosky AL, Han PK, Rowland J, Klabunde CN, Smith T, Aziz N, et al. Differences 
between primary care physicians' and oncologists' knowledge, attitudes and practices regarding 
the care of cancer survivors. J Gen Intern Med. 2011;26(12):1403-10. 
128. Sabatino SA, Thompson TD, Smith JL, Rowland JH, Forsythe LP, Pollack L, et al. Receipt 
of cancer treatment summaries and follow-up instructions among adult cancer survivors: results 
from a national survey. J Cancer Surviv. 2013;7(1):32-43. 
129. Oeffinger KC, McCabe MS. Models for delivering survivorship care. J Clin Oncol. 
2006;24(32):5117-24. 
130. Oeffinger KC, Argenbright KE, Levitt GA, McCabe MS, Anderson PR, Berry E, et al. 
Models of cancer survivorship health care: moving forward. Am Soc Clin Oncol Educ Book. 
2014:205-13. 
  
  
103 
 
 
 
 
 
 
Appendix 3.1 
 
Initially conceptualized comprehensive model with all potential influences: 
 
 
 
 
Note: CRCS = colorectal cancer screening. Age in the above model represents age eligibility for 
Medicare. 
 
The first step in the development of the initial structural equation model (SEM) was to 
create a comprehensive model that contained all of the possible influences beyond just the 
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determinants of decisional conflict and potential associations between decisional conflict and 
colonoscopy adherence. Model development began by organizing all of the potential influences 
of behavior by the three streams of influence and identifying the immediate precursors of 
behavior and our behavior of interest. For the intrapersonal stream of influence, the ultimate 
influences were the socio-demographic characteristics (gender, age eligibility for Medicare, 
employment status, marital status, education, and if health insurance covered colorectal cancer 
screening (CRCS)). More proximal influences for the intrapersonal stream were: CRCS test 
preference, CRCS-specific confusion, control preferences, colonoscopy barriers, and decisional 
conflict. The most proximal influence in the intrapersonal stream was CRCS-specific self-
efficacy. The number of CRCS options discussed with a healthcare provider and social influence 
were conceived as being part of the interpersonal stream of influence. CRCS knowledge was 
conceived as being part of the environmental stream of influence. CRCS-specific intention was 
treated as the immediate precursor of the behavior of interest and other previous screening 
behaviors (mammogram and prostate-specific antigen testing) were conceptualized as 
representing other previous health behaviors. Lastly, colonoscopy adherence was the behavior of 
interest. In this comprehensive conceptual model, decisional conflict was treated as a latent 
variable with the five subscale scores acting as the indicators. All relevant associations between 
any of the influences were included whether or not they were directly related to the study aims. 
Feedback loops (shown as bi-directional arrows) from colonoscopy adherence back to the more 
distal tiers were also included.  
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Appendix 3.2 
 
First reduction to the conceptual model 
 
 
 
 
Note: CRCS = colorectal cancer screening. Ultimate intrapersonal influences gender, employment, age 
eligibility for Medicare, marital status, education, and if health insurance covers CRCS will be adjusted for 
in analyses. Previous health behaviors will also be adjusted for in analyses. Path coefficients will not be 
estimated 
  
Because of the complexity of the conceptual model containing all potential influences, 
potential influences or pathways needed to be removed so that the initial model could be 
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estimated given a sample size of N =1,268. The first reduction made was to remove the 
estimation of the effects of the ultimate distal influences from the intrapersonal stream of 
influence as well as other previous health behaviors and instead include them as covariates to 
adjust for in the final model. This allowed us to focus on the modifiable influences that would be 
most relevant to future intervention development. 
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Appendix 3.3 
 
Decisional conflict as a factor score 
 
 
 
 
Note: CRCS = colorectal cancer screening. Ultimate intrapersonal influences gender, employment, age 
eligibility for Medicare, marital status, education, and if health insurance covers CRCS will be adjusted for 
in analyses. Previous health behaviors will also be adjusted for in analyses. Path coefficients will not be 
estimated 
  
 After removing the ultimate intrapersonal influences and previous health behaviors from 
the conceptual model, the remaining model was still too complex to estimate. To maximize the 
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number of influences and pathways that could be included in the initial model, we decided to use 
decisional conflict as a factor score instead of a latent variable. Using a factor score resulted in 
no longer needing to include the five subscale scores in the initial model.   
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Appendix 3.4 
 
Initial SEM model 
 
 
 
 
Note: CRCS = colorectal cancer screening. Age eligibility for Medicare, education, and control 
preferences included as covariates in the model 
 
After changing decisional conflict from a latent variable to an observed factor score, 
additional reductions in the number of influences and pathways were still needed to have an 
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initial model that would be able to converge and be estimated. To reduce the total number of 
influences included in the initial model, we first considered the socio-demographic and other 
health behavior characteristics that we had previously decided to use only as covariates in the 
initial model. In the first study, only age eligibility for Medicare and education were significantly 
associated with total decisional conflict; thus, these were the socio-demographic variables that 
were included as covariates in the initial model. For the remaining influences, in the first study 
we found that CRCS-specific confusion, colonoscopy barriers, CRCS-specific self-efficacy, 
intention, a healthcare provider discussing CRCS options and CRCS test-preference were all 
significantly associated with total decisional conflict; thus, these variables were prioritized and 
remained in the initial SEM model. Control preferences and social influence were the only two 
influences left to be considered. Social influence was found not to be associated with total or 
subscale-specific decisional conflict and so it was removed from the initial model. While control 
preferences was significantly associated with the uncertainty and support subscales, there was 
not enough power to include this characteristic in the initial model; however, it was able to be 
included as an additional covariate. Once the final influences to be included in the model were 
determined, the pathways most pertinent to addressing the aims of the study were added as 
explained in the methods section of Chapter 3. 
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